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Section 1

INTRODUCTION

This Work Plan describes the procedures for characterizing soil and groundwater at Installation
Restoration (1R) Site 35, Areas of Concern (AOCs) in Transfer Parcel Economic Development
Conveyance (EDC)-5, Alameda Point (formerly Naval Air Station [NAS] Alameda), Alameda,

California. Bechtel Environmental, Inc. (BEI), prepared this Work Plan for the Base
Realignment and Closure Program Management Office West under Contract Task Order (CTO)-

0077 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) 3 Program,
Contract No. N68711-95-D-7526. This work is follow-on to work conducted under CTO-0067,

under which a final Site Inspection (SI) Report was prepared (BEI 2005b).

The locations of Alameda Point and IR Site 35 are presented on Figures 1-1 and 1-2,

respectively. IR Site 35 comprises numerous areas within Transfer Parcel EDC-5. Twenty-five
AOCs were identified for further evaluation in the SI Report (BEI 2005b; Figure 1-2).
Subsequent to issuing the SI Report, the list of areas requiring further evaluation was refined by
the Navy and regulatory agencies in four planning meetings held May through July 2005.

Polynuclear aromatic hydrocarbon (PAH) areas were also added to IR Site 35 in response to
comments on the draft Work Plan from United States Environmental Protection Agency
(U.S. EPA) mad California Environmental Protection Agency (Cal/EPA) Department of Toxic
Substances Control (DTSC). It was agreed that the following study areas would be subject to
further evaluation at IR Site 35:

• 23 of the 25 AOCs identified in the SI Report

- 2 AOCs (AOCs 19 and 22) were removed from IR Site 35 and included with
adjacent IR Site 6 and Corrective Action Area (CAA) B, respectively

- 19 AOCs (AOCs 1, 2, 3, 5, 6, 8 through 13, 15, 17, 18, 20, 21, 23, 24, and 25)
require additional sampling and analysis

- 4 AOCs (AOCs 4, 7, 14, and 16) have sufficient data to perform baseline
human-health risk analyses

• 3 data gap areas

- Environmental Baseline Survey (EBS) Parcel 78

- EBS Parcel 79

- EBS Parcel 205

• 9 solid waste management units (SWMUs)

- 1 oil/water separator (OWS) (OWS 017); OWS 611 was also identified as a
SWMU; however, the SWMU Report found that this OWS does not exist, and
the Navy requested that it be removed from the SWMU list (SulTech 2005a)

- 7 aboveground storage tanks (ASTs) (ASTs 016, 039, 152, 173A, 173B, 173C,
and 392)

- 1 underground storage tank (UST) (UST[R]-I 1, also known as Tank 393)

RIWork Plan- IR Site 35, AOCs inTransfer Parcel EDC-5,Alameda Point page 1-1
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• PAIl areas

- PAH areas identified for inclusion in the FS address residual benzo(a)pyrene
(B[a]P) equivalent concentrations that are above the AlamedaPoint screening
criterion of 620 micrograms per kilogram (p.g/kg)but do not drive risk above
10-5.No additional samples are proposed in the PAH areas that are outside
of AOCs. Also, as agreed upon with U.S. EPA on November 14, 2005, baseline
risks will not be calculated for the PAH areas.

The boundaries of some areas of IR Site 35 shown on Figure 1-2 may need to be revised based
on the RFFS results. Also, AOCs that were identified solely because of the presence of PAHs
may be incorporated into the PAIl areas.

DTSC also identified lead-based paint, chlordane, and sanitary and industrial waste sewer lines
as outstanding issues, and requested a comparison of detection limits from previous sampling
results with RI comparison criteria. The Navy has policies for addressing the first two issues and
will follow these policies. The last issue, along with the comparison of detection limits with RI
criteria, will be addressed during the RI, and results will be presented in the RI report. The Navy
and agencies will assess whether additional samples will be needed to resolve these issues and
determine the best timing to collect data, considering the transfer schedule.

The Navy is aware that contaminated groundwater from adjacent IR sites may have impacted
areas within IR Site 35. The Navy will address this groundwater contamination as part of the
existing CERCLA program IR sites including IR Sites 3, 4, and 21 (Operable Unit [OU]-2B);
IR Site 5 (OU-2C); IR Sites 6, 7, and 8 (OU-1); and IR Sites 26 and 28 (OU-6). 'q_

Environmental concems that have been identified at IR Site 35 are summarized in Table 1-1.

This Work Plan and its attachments have been prepared in accordance with the following
guidance:

• Guidance for Conducting RIs and FSs under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (U.S. EPA 1988)

• Guidance for the Data Quality Objectives (DQOs) Process (U.S. EPA 2000)

• Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods
(U°S.EPA 2005)

• U.S. EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations (U.S. EPA 2001)

1.1 PROJECT PURPOSE

The Navy is currently in negotiations to transfer land at Alameda Point for
redevelopment. In order to transfer base property, the Navy must conform to the
requirements of CERCLA Section 120(h) for closing military bases. Transfer Parcel
EDC-5 has been identified for early transfer. To facilitate early transfer of Transfer
Parcel EDC-5, the RI and FS process for IR Site 35 is being performed on an accelerated
schedule.

page1-2 RIWorkPlan- IRSite35,AOCsinTransferParcelEDC-5,AlamedaPoint
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The purpose of the RI is to characterize the nature and extent of contamination in soil and
groundwater at IR Site 35 in order to assess risk to human health. Analytical results will
also provide a basis on which to evaluate the types of response actions to be considered in
the FS and to support the property transfer process.

This Work Plan and its supporting attachments describe the objectives, scope, rationale,
procedures, and methods that will be used to perform RI activities at IR Site 35. The
Sampling and Analysis Plan (SAP) (Attachment A) describes the rationale and
methodology for conducting the RI field activities at each of the IR Site 35 study areas.
DQOs were prepared in accordance with U.S. EPA DQO guidance (U.S. EPA 2000).
DQOs developed for the IR Site 35 investigation are discussed in detail in Section 1.4 of
the SAP and are presented in SAP Tables 1-2, 1-3, and 1-4.

1.2 SCOPE OF EFFORT

The following field activities are proposed to meet the RI objectives. Details are
summarized in Table 1-5 of the SAP and described in Appendix A1 to the SAP.

• Collect soil samples using a direct-push drill rig or hand auger.

• Collect sediment samples from catch basins or storm sewer manholes downflow
from AOC 12.

• Collect groundwater samples from the direct-push borings or existing
groundwater monitoring wells within the first water-bearing zone (FWBZ).

In response to regulatory agency requests, borings were added to those proposed in the
draft Work Plan, and samples targeting specific features (e.g., an AST or OWS) will be
located as close to the feature as possible. Analytical data for soil and groundwater will
be used to interpret the nature and extent of contamination at IR Site 35. Data from
adjacent IR sites will also be reviewed to assess whether contaminants are associated
with these sites or historical IR Site 35 activities.

Area-specific human-health risk assessments (HHRAs) will be conducted to evaluate
potential risk to human health. U.S. EPA agreed in a November 14, 2005, conference
call that baseline risks would not need to be calculated for the PAH areas. As discussed

in Section 2.9, no ecological assessment of terrestrial receptors will be conducted because
of the lack of suitable habitat and the absence of threatened, endangered, or special-status
species at IR Site 35. Groundwater results for study areas adjacent to or near surface
water (i.e., AOCs 2, 3, 4, 20, 21, and the southern portion of 23; and EBS Parcel 205)
will be compared to criteria for aquatic receptors.

To facilitate the accelerated project schedule, results of the RI will be presented in a
combined RFFS report.

1.3 WORK PLAN ORGANIZATION

This Work Plan includes the following five sections and five supporting attachments.

• Section 1 presents an overview of the Work Plan document and the purpose and
scope of the RI.

RIWorkPlan- IRSite35,AOCsinTransferParcelEDC-5,AlamedaPoint page1-3
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• Section 2 provides the site history and a site description.

• Section 3 provides a discussion of previous investigations at the site.

• Section 4 presents the preliminary identification of applicable or relevant and
appropriate requirements (ARARs).

• Section 5 lists the references that are cited in text.

• Attachment A is the SAP (includes the Field Sampling Plan and the Quality
Assurance Project Plan). The SAP provides procedures for collecting soil and
groundwater samples, details the analytical methods that will be used, and
specifies the quality assurance goals for the analytical methods used.

- Appendix A1 to the SAP provides area-specific descriptions, histories, and
proposed sampling rationales.

- Appendix A2 to the SAP includes electronic tables (on a compact disk) that
summarize previous data collected within each IR Site 35 area.

• Attachment B is the Data Management Plan, which details procedures to assure
that timely data reports are received, reviewed, and readily accessible for use.

• Attachment C is the Investigation-Derived Waste Management Plan.

• Attachment D is the Site-Specific Safety and Health Plan Supplement.

• Attachment E is the HHRA Work Plan.

• Appendix F contains responses to comments on the draft Work Plan.

Figures and tables are presented at the end of this Work Plan.

1.4 PROJECT TEAM

Successful implementation of RI activities will be a collaborative effort between

representatives of the Navy and regulatory agencies, along with the CLEAN Program

team. The principal decision makers are the Navy and their regulatory agency partners.
Detailed information about the project team is provided in the SAP (Attachment A), as
follows.

• The names, roles, and contact information for the Navy and CLEAN Program
team are provided in Table 1-1 in the SAP.

• The organization and relationships of the Navy and the team members are
illustrated on Figure 1-1 in the SAP.

Regulatory agency representatives include project managers from the U.S. EPA Region 9,

DTSC, and San Francisco Bay Regional Water Quality Control Board (RWQCB).

U.S. EPA is the lead regulatory agency overseeing IR Program activities.
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Section 2

"" SITE DESCRIPTION AND HISTORY

This section presents background information for Alameda Point and IR Site 35. Topics
discussed include site description, history, physical setting, and demographics, as well as a
summary of ecological, natural resource, and historical features.

2.1 ALAMEDA POINT DESCRIPTION AND BASE HISTORY

The Navy is currently in negotiations to transfer land at Alameda Point for
redevelopment. In 1930, the U.S. Army acquired the original base property from the
City of Alameda and began construction activities in 1931. In 1936, the Navy acquired
title to the land from the Army and began building an air station in response to the
military buildup in Europe before World War II. Construction of the base included the
filling of tidelands, marshlands, and sloughs with dredge materials from the
San Francisco Bay. The base was operated as an active naval facility from 1940 to 1997.

NAS Alameda and its two maior tenants, the Navy Public Works Center and Naval
Aviation Depot Alameda, conducted a variety of operations at Alameda Point. These
included aircraft, engine, gun, and avionics maintenance; engine overhaul and repair;
fueling activities; and plating, stripping, and painting activities. The Navy Public Works
Center also operated two power plants, a transportation shop, and a pesticide shop at
Alameda Point. In addition, the base operated a deepwater port capable of berthing
aircraft carriers. The deepwater port was also used for minor ship maintenance. The
following tenants also occupied Alameda Point during its tenure as an active military base:

* Construction Battalion Unit 416

• Commander Naval Air Force, U.S. Pacific Fleet Material Representative

• Defense Property Disposal Office

• Navy Disease Vector Ecology Control Center

• Alameda Detachment, Explosive Ordnance Disposal Group One

• Marine Air Group 42

• Naval Air Reserve Unit

• Naval Regional Dental Center Branch Clinic

• Naval Regional Medical Center Branch Clinic

• Pacific Fleet Audio-Visual Facility Component

• Shore Intermediate Maintenance Activity

• Supervisor of Shipbuilding, Conversion, and Repair

In September 1993, NAS Alameda was designated for closure by United States Congress
and the Base Realignment and Closure Commission. NAS Alameda ceased naval
operations in April 1997. The Navy is currently in the process of returning the land to the
City of Alameda and federal government agencies. The Navy and the City of Alameda

_" are working with the Alameda Reuse and Redevelopment Authority to determine

RIWorkPlan- IRSite35,AOCsinTransferParcelEDC-5,AlamedaPoint page2-1
1/25/2006 8:20:19AM trm I:\word processingVeports_lameda\clean3\cto077_iwp\draft finalk2005113a.doc



CLEAN 3
CTO-0077/0040
January 2006

Section 2 Site Descriptionand History

appropriate reuse options. On July 22, 1999, Alameda Point was placed on the National
Priorities List (64 Federal Register 140, 39878-39885, Final Rule, July 22, 1999). The
Comprehensive Environmental Response, Compensation, and Liability Information
System identification number for NAS Alameda is CA2170023236.

2.2 SITE DESCRIPTION
IR Site 35 consists of numerous areas within Transfer Parcel EDC-5 that total

approximately 50 acres in the northeastern portion of Alameda Point (Figure 2-1).
These areas were identified for further evaluation by the Navy and regulatory agencies.
IR Site 35 is generally bounded by Oakland Inner Harbor on the north, Main Street on the
east, Transfer Parcel EDC-10 and Seaplane Lagoon on the south, and Transfer Parcels
EDC-7, EDC-9, EDC-15, and Public Benefit Conveyance-lA on the west. IR Site 3
Group (IR Sites 3, 4, 11, and 21), and IR Sites 5, 6, 7, 8, 12, 26, and 28 are adjacent.
Groundwater and/or soil at IR Site 35 may be impacted from adjacent IR Site 3 Group
and ]R Sites 5, 6, and 7.

IR Site 35 consists of open space (grassy, gravel, or paved areas with no buildings
present), residences, and commercial/industrial buildings. Historical uses of the site by
the Navy were industrial, residential, and recreational. These uses included living
quarters; a soccer field; medical facilities; aircraft storage, flight testing, and maintenance
facilities and associated taxiways, runways, and terminal; offices; educational buildings;
parking; grounds maintenance; a golf course; a jail; water towers; a heating plant;
painting and sandblasting facilities; an engineering laboratory; electrical substations;
smelting operations; hobby shops; a liquid oxygen/nitrogen facility; dog training and
kenneling facilities; a plant nursery; material storage areas; communications towers;
hazardous materials storage; chemical storage; fuel storage tanks; and oil/water
separators.

2.3 CLIMATE

The San Francisco Bay area :is characterized by a Mediterranean climate with mild
summer and winter temperatures. The mean annual precipitation at Alameda Island is
23 inches, with most of the precipitation generally occurring from October to April.
Mean yearly low and high temperatures are 52 degrees Fahrenheit (°F) and 67 °F,
respectively. The wind direction is predominantly from the west or northwest, with rare
occurrences of gale-force or greater winds. Heavy fog that sometimes impairs visibility
for navigation occurs on an average of 21 days per year (NWS 2001). Table 2-I
summarizes maximum and minimum monthly temperatures and average rainfall totals.

2.4 TOPOGRAPHY

Alameda Island lies at the base of a gently westward-sloping plain that extends from the
Oakland-Berkeley Hills in the east to the shore of the San Francisco Bay in the west.
Alameda Island has a low topographic profile, with surface elevations varying from mean
sea level (MSL) to approximately 30 feet above MSL. The topography of IR Site 35 is
primarily flat and rises to approximately 10 feet above MSL (Figure 2-2).
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2.5 GEOLOGY

Alameda Island sedimentary deposits consist of five units (Figures 2-2 and 2-3). From
oldest to youngest, they are the Franciscan Formation, Alameda Formation, San Antonio
Formation (lower and upper units), Merritt Sand Formation, and Bay Sediment Unit
(BSU). The sedimentary units overlie bedrock consisting of metamorphosed sandstone,
siltstone, shale, graywacke, and igneous bedrock of Jurassic to Cretaceous age,
representative of the Franciscan Formation (Rogers and Figuers 1991). A summary of
the sedimentary units overlying the Franciscan Formation and a description of the marsh
crust and artificial fill material are presented in the following subsections.

2.5.1 Artificial Fill Material

Most of the sedimentary deposits at Alameda Point are overlain by fill material. Fill
material thickness generally decreases from west to east across Alameda Point. Up to
40 feet of fill is present at the western margin of Alameda Point, where offshore areas
were reclaimed to create new land. As little as 3 to 5 feet of fill material is present at the
eastern margin of Alameda Point, where tidal marshes and estuarine channels were
reclaimed. The fill material is predominantly poorly graded, fine-to-medium-grained
sand with silt and clay.

The fill layer at IR Site 35 was observed in borings drilled from the ground surface to 4 to
9 feet below ground surface (bgs). Descriptions of the fill samples taken from boring

i_, logs ranged from fine- to coarse-grained sands and silty-to-sandy clays (BEI 2004).
Depth to the Young Bay Mud, where encountered, ranged from 4 to 9 feet bgs (BEI 2004).

2.5.2 Marsh Crust

In the eastern portion of Alameda Point, a marsh crust horizon (2 to 6 inches thick),
which exists just beneath the fill layer and overlies the BSU, appears to be present
beneath most of IR Site 35 (Figure 2-3). The marsh crust was impacted by petroleum-
related chemicals, including semivolatile organic compounds (SWDIV 2001). A
Remedial Action Plan/Record of Decision has been written for the marsh crust and has
been signed and approved by the Navy, U.S. EPA, and Cal/EPA (SWDIV 2001).

2.5.3 Bay Sediment Unit

The BSU, which underlies the marsh crust horizon (where present), consists of an upper
and a lower unit. The upper unit is referred to as the Young Bay Mud, an estuarine
deposit consisting of stiff, dark, olive-gray clay with discontinuous silty and clayey sand
layers. Where present, the upper BSU is a semiconfining unit between the FWBZ and
second water-beating zone (SWBZ) at Alameda Point. The lower unit of estuarine
deposits consists of silty sand with interbedded layers of fine sand.
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2.5.4 Merritt Sand Formation

Beneath most of Alameda Point, the Merritt Sand Formation underlies the BSU. The
Merritt Sand Formation is composed of eolian deposits of a brown, poorly graded, fine-
to-medium-grained sand.

2.5.5 San Antonio Formation

The San Antonio Formation consists of an upper unit and lower unit. The upper unit is
made up of alluvial deposits (interbedded layers of sand and clay). The lower unit is the
Yerba Buena Mud (Old Bay Mud). It is composed of estuarine deposits and is known to
be an effective and regionally continuous hydraulic barrier (aquitard) and confining layer
above the underlying Alameda Formation (a regional aquifer) (TtEMI 2000b). No direct
evidence of depositional interconnection between the sands of the Merritt Sand
Formation and the Alameda Formation has been identified. Borehole lithologic
description indicates that 55 to 90 feet of low-permeability Yerba Buena Mud underlies
Alameda Point (TtEMI 2000b).

2.5.6 Alameda Formation

The Alameda Formation, which underlies the San Antonio Formation, has an upper and
lower unit. The upper unit consists of clay-rich marine deposits, and the lower unit
includes alluvial deposits. The principal regional aquifer is composed of coarse deposits
of the lower portion of the Alameda Formation. The Alameda Formation overlies the '_'
Franciscan Formation.

2.6 HYDROGEOLOGY

The hydrostratigraphic units beneath the central region (containing IR Site 35) of
Alameda Point are described in the following subsections.

2.6.1 First Water-Bearing Zone
The FWBZ is an unconfined aquifer composed of artificial fill material. Based on
observations in borings from previous investigations at Transfer Parcel EDC-5 (which
encompasses IR Site 35), depth to groundwater ranged from approximately 2.5 to 7 feet
bgs; groundwater elevation ranged from approximately 3 to 7.5 feet above MSL.

Shallow groundwater at Alameda Point generally flows from central areas toward the
shorelines. Basewide and site-specific groundwater elevation maps are provided on
Figures 2-4 and 2-5, respectively. Groundwater flow direction in the center of IR Site 35
is uncertain. Groundwater elevation data collected as part of the on-going basewide
groundwater monitoring program will be reviewed as part of the RI.

2.6.2 Bay SedimentUnit
The upper portion of the BSU :is a semiconfining layer composed of estuarine deposits
consisting of silty and clayey sand. This layer acts as a hydraulic barrier between the _'
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FWBZ and the SWBZ. Vertical communication between the FWBZ and the SWBZ is

believed to be minimal in the central region of Alameda Point.

2.6.3 SecondWater-BearingZone
The SWBZ is a semiconfined aquifer composed of the lower portion of the BSU, the
Merritt Sand Formation (where present), and the upper unit of the San Antonio Formation.
It is sometimes referred to as the Merritt Sand aquifer and yields saline water (20,000 to
35,000 milligrams per liter). The proximity of the Merritt Sand to San Francisco Bay
contributes to the presence of salt water in the aquifer. The Merritt Sand aquifer, exposed
in the channel and port areas, is considered to be in direct communication with the water
of San Francisco Bay. This aquifer is the conduit for saltwater intrusion along the
Oakland Inner Harbor and Seaplane Lagoon to the lower portion of the FWBZ and the
entire SWBZ beneath Alameda Point (DWR 1960, TtEMI 2000b).

2.6.4 San Antonio Aquitard
The San Antonio (Yerba Buena Mud) aquitard is thick and continuous throughout the
entire Alameda Point and acts as an effective hydraulic barrier between the SWBZ and
the underlying Alameda Formation. The San Antonio aquitard is approximately 55 to
90 feet thick across Alameda Point (Hickenbottom and Muir 1988).

2.6.5 Alameda Aquifer
The Alameda aquifer is the principal regional freshwater aquifer. Depth to the top of the
Alameda aquifer ranges from 180 feet bgs at Alameda Point to 220 feet beneath the
surface of the sediment in Oakland Inner Harbor. The thickness of the formation is

between 230 and 800 feet (Hickenbottom and Muir 1988).

2.7 FILL HISTORY

Before 1850, the peninsula of Alameda consisted of approximately 2,200 acres of high
ground (dry land) and approximately 1,000 acres of marshland. The peninsula measured
approximately 4.5 by 1.5 miles and consisted of only the eastern portion of present-day
Alameda Island. Alameda Peninsula became an island when the San Leandro Channel

was dredged; this dredging was completed in 1902 (Lenhart 2005). As a result of fill
projects conducted between 1871 and 1961, Alameda Island is now three times its
original size. The general trend of fill events was to initially reclaim areas north of
Atlantic Avenue and then reclaim areas west of Main Street (Figure 2-6). Currently,
Alameda Island consists of approximately 6,912 acres of dry land (Valeska, pers.
com. 2001).

In 1930, the U.S. Army acquired the western portion of Alameda Island, now referred to
as Alameda Point, and began construction activities in 1931. In 1936, the Navy acquired
the land from the U.S. Army and began building NAS Alameda. The U.S. Army and
Navy construction activities both involved filling tidelands, marshes, and sloughs
between the Oakland Inner Harbor and the western edge of Alameda Island. The fill
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material largely consisted of dredge spoils from the surrounding San Francisco Bay and
Oakland Inner Harbor. After 1941, the Navy acquired additional land, extending the
western edge of the base.

The northeastern portion of IR Site 35 was created by filling tidal flats between 1859 and
1930, before Navy occupancy. Between 1930 and 1936, an additional portion of the site
was reclaimed in conjunction with the construction of the Alameda Municipal Airport
and the expansion of Benton Field. The final fill activity in IR Site 35 occurred between
1936 and 1945, when approximately 1.5 million cubic yards of sand was pumped from
the San Francisco Bay to fill large portions of NAS Alameda (Merlin 1977, Vigness 1952).

2.8 DEMOGRAPHICS AND PLANNED FUTURE USE

The City of Alameda consists of Alameda Island and Bay Farm Island (Figure 1-2).
The City of Alameda is an urban community with an estimated area of 11 square miles
that has approximately 72,500 residents and 6,000 businesses (United States Census
Bureau 2000). Several residences and businesses are located in IR Site 35.

IR Site 35 will be transferred by the Navy to the City of Alameda. The land included in
IR Site 35 was formerly used by the Navy for industrial, residential, and recreational
activities. The site falls within three distinct future land-use areas identified by the
Alameda Point Reuse Plan: Civic Core, Main Street Neighborhood, and Marina areas
(LSA 2001). The Civic Core area represents the area that previously served as the central
administrative and industrial core of NAS Alameda. According to the Alameda Point 'If
Reuse Plan, the Civic Core area is slated to be a mixed-use area consisting of light
industrial, office, civic, residential, educational, recreational, and commercial uses. The
Main Street Neighborhood area predominantly represents former Navy housing areas.
Based on the Reuse Plan, this area will continue to be used for housing and community-
oriented uses. The Marina area consists of the land surrounding Seaplane Lagoon. This
area was predominantly used as part of a paved taxiway system and contains piers used to
moor aircraft carriers and other naval vessels. Specified allowable uses for the planned
Marina area include marina, marina-related industry, and office, civic, commercial,
residential, recreational, and supporting retail uses.

2.9 ECOLOGICAL HABITATS AND NATURAL RESOURCES

The following subsections describe ecological habitats, potentially sensitive habitats, and
special-status species at IR Site 35. The ecological information presented in this
subsection is based on a review of previously prepared environmental documents (City of
Oakland 2002; LSA 2001, 2002; Parsons 2001; USACE and Port of Oakland 2000;
USACE 1998; WRT 2002).

2.9.1 Ecological Habitats
The northern portion of IR Site 35 is characterized as an urban habitat (Figure 2-7). The
vegetation in urban habitat areas is characterized by ornamental species and other
nonnative species in landscaped lawns and parks. The lawns and parks provide nesting
sites and foraging areas for typical urban wildlife, including western scrub jay, house
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finch, American robin, and the California ground squirrel. Other wildlife potentially
present in the northern portion of IR Site 35 includes raptors and other foraging
predators, bats inhabiting abandoned buildings, and feral cats (LSA 2001). Urban habitat
generally supports few wildlife speciesdue to human disturbances and limited vegetation.

The southernportion of IR Site 35 is considered an intensivelydeveloped area (Figure 2-7)
and is characterized as a barren habitat. The intensively developed southern portion of
IR Site 35 has little to no vegetation; it consists primarily of buildings, roads, and parking
lots. Typical urban wildlife may also be found in a barren habitat, usually as a result of
moving between other preferred habitats.

2.9.2 Potentially Sensitive Habitats
An annual roosting site of monarch butterflies (Danaus plexippus), a potentially sensitive
habitat located in a park-like area between Barber's Point Road and Pearl Harbor Road, is
approximately 250 feet southwest of AOC 5 (LSA 2001; Figure 2-7). The monarch
butterfly is considered a regionally important species and is protected under the
California Environmental Quality Act. Monarch butterflies may seasonally use a grove
of Monterey pine, stone pine, and eucalyptus trees as an autumnal roost during annual
migration to overwintering sites (areas where the butterflies hibernate throughout the
winter). Monarch butterflies cluster in the same areas (and often the same trees) each
fall, and during the fall migration may roost for a few weeks or months as they pass
through the area. Removal or alteration of groves providing an autumnal roost may
disrupt the life cycle of a particular group of monarch butterflies (LSA 2001). Since the
monarch butterflies do little other than travel during the migration period, it is unlikely
that any site characteristics will affect the butterflies except for providing pine and
eucalyptus trees for roosting.

There are no wetlands located in IR Site 35 (LSA 2001).

2.9.3 Special-Status Species

No special-status species are known or suspected to occur at IR Site 35 except for the
special-status bats that are suspected to roost in abandoned buildings and forage in the
adjacent areas of grassland or scrub habitat. Therefore, the bats would likely have no
direct contact with soil or groundwater in IR Site 35.

Special-status birds may occasionally be observed at the urban or barren habitats of
IR Site 35. However, IR Site 35 offers little value to wildlife and likely serves only as a
corridor between other preferred habitats.

2.9.4 Ecological Summary

At IR Site 35, only barren habitat and urban habitat currently exist. There are no ponds,
streams, or wetlands located at the site. Due to the absence of threatened or endangered
species and negligible exposure potential for other special-status species at IR Site 35, no
further ecological investigation was recommended in the SI Report (BEI 2005b), and
therefore, no terrestrial ecological assessment will be performed. As stated in the data
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quality objectives for the SAP (Table 1-2 in Attachment A), groundwater results for study
areas adjacent to or near surface water (e.g., AOCs 2 and 4 and EBS Parcel 205) will be
compared to aquatic criteria.

2.10 HISTORICAL FEATURES

In 1992, prior to the closure of NAS Alameda, the Navy retained an architectural
historian to survey all buildings on the military base constructed prior to 1946 and assess
their potential significance. The survey determined that while no individual buildings
appeared to be eligible for listing in the National Register of Historic Places (National
Register), a potential historic district consisting of buildings, structures, and landscapes
dating to the prewar and World War II periods existed at the core of the base. The NAS
Alameda Historic District, consisting of 85 contributing buildings built between 1939 and
1945, was found to qualify for listing in the National Register. The Navy and the
California Office of Historic Preservation concurred with the findings, and the district
was formally listed as eligible for the National Register. The number of contributing
buildings was later revised to 87. However, in 2003, one building (Building 101) was
lost in a fire, reducing the total number of contributing buildings to 86 (Roma Design
Group 2005).

The NAS Alameda Historic District encompasses an area of approximately 350 acres at
the center of the former military base. The historic district is bounded by Main Street and
Oakland Inner Harbor to the north, 1960s-era multifamily housing to the east, mixed-use
industrial buildings and warehouses to the southeast, Seaplane Lagoon to the south, and
Nimitz Field to the west (Roma Design Group 2005). Buildings located in AOCs 1, 2, 7,
and 10 are included in the NAS Alameda Historic District. This information will be

pertinent in the FS for identifying ARARs and assessing the implementability of remedial
alternatives considering requirements for protection of the historic structures.
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The following 27 environmental reports summarize the results of studies conducted within the
boundaries of IR Site 35:

• Data Summary Report, RI/FS Phases 2B and 3 (PRC Environmental and
Montgomery 1992)

• EBS/Community Environmental Response Facilitation Act Report
(ERM-West 1994a)

• Parcel Evaluation Plans (PEPs) (ERM-West 1994b)

• RI/FS Data Transmittal Memorandum for Sites 4, 5, 8, 10A, 12, and 14

(PRC Environmental and Montgomery 1996)

• Data Summary Report, Quarterly Groundwater Monitoring, November 1997-August
1998 (TtEMI and Uribe & Associates 1998)

• Fuel Pipeline Oversight and Sampling Report (TtEMI 2000a)

• EBS Data Evaluation Summary (IT 2001a)

• Field Summary Report for the OU 5 Addendum Activities (Parcels 98, 99, 100, 103,
178, and the North Village Housing Area) (IT 2001b)

• Storm Sewer Study Report, Total Petroleum Hydrocarbon (TPH) Addendum
(TtEMI 2001 a)

• Summary Report, Data Gap Investigation at CAAs and Other Locations at Alameda
Point (TtEMI 2001 b)

• Summary of Background Concentrations in Soil and Groundwater, Alameda Point
(TtEMI 2001 d)

• No Further Action Report, Request for No Further Action, UST 393 (TtEMI 2002a)

• Engineering Evaluation/Cost Analysis (EE/CA) for Water Tower and Antenna Sites,
Lead Removal Action (TtEMI 2002b)

• Data Summary Report, Supplemental RI Data Gap Sampling for OU-1 and OU-2
(TtEMI 2002c)

• Supplemental EBS (TtEMI 2002d)

• Underground Fuel Line Abandonment Report (IT 2002)

• Site Closure Report for Parcels 79, 98, 105, 106, and 107 Non-Time-Critical
Removal Action (Shaw 2003)

• Field Activity Report, Assessment of PAH Contamination at Selected CERCLA Sites
and EBS Parcels (BEI 2004)

• Petroleum ASTs Assessment and Closure Request, Alameda Point (SulTech 2004)

• Project Close-Out Report, CERCLA Time-Critical Removal Action at West Housing
Area (Foster Wheeler 2004)

v
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• Removal Action Site Closure Report, Revision 1, Time-Critical Removal Action
(TCRA) for Building 195,Pesticide Shed Demolition and Soil Removal
(Shaw 2004a)

• Work Plan, Basewide Groundwater Monitoring Program (Shaw 2004b)

• RI Report, Sites 6, 7, 8, and 16, Alameda Point (TtEMI 2004)

• SWMU Evaluation Report for Transfer Parcel EDC-5 (SulTech 2005a)

• FS Report for Operable Unit 1, Sites 6, 7, 8, and 16 (SulTech 2005b)

• PAH Field Activity Study (includes results of the 2002 PAH investigation)
(BEI 2005a)

• SI Report for Transfer Parcel EDC-5 (BEI 2005b)

The scopes of the investigations conducted at IR Site 35 are described in the subsections below.
Figure 3-1 shows sampling locations from previous investigations within AOCs, within data gap
areas, and near SWMUs at IR Site 35. Figure 3-2 shows the PAH areas and previous sampling
locations where data for semivolatile organic compounds (including PAHs) were collected.
Information from these investigations (including historical uses of each study area as well as
analytical results from soil and groundwater sampling) that is pertinent to the specific areas
constituting IR Site 35 is summarized in the SAP, Appendix A1. Detailed summaries of
investigations and analytical data by EBS Parcel within Transfer Parcel EDC-5 are presented in

the SI Report (BEI 2005b). '_

3.1 PHASES 2B AND 3 INVESTIGATION

In 1991, soil and groundwater samples were collected during an investigation conducted
to assess whether contamination exists at IR Site 6, which is surrounded by Transfer
Parcel EDC-5 (PRC Environmental and Montgomery 1992) and adjacent to AOCs 19
and 23. During this investigation, a small number of soil samples were also collected
outside IR Site 6, but within the boundaries of IR Site 35 and AOC 23.

3.2 ENVIRONMENTAL BASELINE SURVEY

The EBS program was initiated at Alameda Point in 1993 to facilitate property transfer.
Initially, the entire property at Alameda Point was divided into 214 EBS parcels.
Subsequently, six of these parcels were determined to be located on the property of
the Fleet and Industrial Supply Center Alameda Annex, leaving 208 EBS parcels at
Alameda Point. A portion of the Todd Shipyards was later added to the Alameda EBS
program, resulting in a total of 209 EBS parcels. Subsequent to the completion of the
EBS, 53 EBS parcels were divided into subparcels and given alphanumeric identifiers
(e.g., a portion of EBS Parcel 61 became EBS Parcel 61A). Some of these subparcels are
now included within the boundaries of IR sites, and some are considered buffer zone
areas to IR sites (i.e., portions of nonimpacted property that will not be transferred
because they are immediately adjacent to impacted property). Figure 3-1 shows the EBS
parcels located within the boundaries of Transfer Parcel EDC-5.
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_" The EBS investigation was implemented in two phases. Phase 1 provided an assessment
of the environmental impacts due to base operations and included site visits, employee
interviews, historical research, and an inventory of all property on a parcel-by-parcel
basis (ERM-West 1994a).

Based on the results of the Phase 1 analysis, Phase 2 was conducted to further examine
the potential environmental impacts at Alameda Point; this phase included the collection
of environmental samples. Phase 2 was conducted in three subphases: 2A, 2B, and 2C
(IT 2001a). Activities conducted during these subphases were as follows:

• Phase 2A - collection of soil samples from selected parcels

• Phase 2B - collection of groundwater samples and additional soil samples from
selected parcels

• Phase 2C - collection of additional soil and groundwater samples from
selected parcels

3.3 PARCEL EVALUATION PLANS

In 1994 and 1995, ERM-West prepared PEPs as supplements to the original EBS
(ERM-West 1994b). The PEPs were prepared for each EBS parcel and included
EBS findings (e.g., a summary of the historical use of the parcels and results of the
EBS inspection) and proposed sampling to address potential contamination.

3.4 FOLLOW-ON REMEDIAL INVESTIGATION SAMPLING

Two tbllow-on RIs occurred within the boundaries of IR Site 35, one in 1994
(PRC Environmental and Montgomery 1996) and one in 1998 (TtEMI and Uribe &
Associates 1998). The purpose of these investigations was to provide additional
lithologic, chemical, and hydrogeologic information for selected IR sites at Alameda
Point. The goals of the investigations were to characterize the nature and extent of soil
and groundwater contamination for the preparation of an RI/FS report. During these
investigations, soil and groundwater samples were collected from locations in IR Site 35
adjacent to IR Sites 3, 6, and 21. Analytical results from data gathered during the
follow-on investigations are discussed in detail for each study area in Appendix A1.

3.5 BACKGROUND METALS EVALUATION

In 1997, a background evaluation for metals in soil and groundwater was completed at
Alameda Point (TtEMI 2001d, SulTech 2005b). Some samples selected for inclusion in
the background data sets were collected within the boundaries of IR Site 35.

3.6 FUEL LINE INVESTIGATIONS

Underground pipelines that historically distributed jet propellant grade 5 and other fuels
from locations near Seaplane Lagoon to various locations at Alameda Point were
removed (34,500 linear feet) or abandoned in place (24,100 linear feet) between June
1998 and February 1999 (TtEMI 2000a). TPH concentrations reported in confirmation
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soil and groundwater samples collected following fuel line removal and abandonment
were above preliminary remediation criteria screening levels established by the Navy for
petroleum-contaminated sites at Alameda Point (DON 2001b). The former fuel line areas
were designated Former Fuel Line CAA B (Figure 2-1).

Portions of CAA B are in or adjacent to the following IR Site 35 study areas: AOCs 11,
12, 18, 20, 21, and 23 and EBS Parcels 78, 79, and 205. The dense network of fuel lines
in CAA B is in the tarmac area and the branches stretch northward from that area into
TransfEr Parcel EDC-5.

As part of a fuel line abandonment and removal project conducted for the Navy by
International Technology Corporation from October 2001 through April 2002, suspected
fuel lines within IR Site 35 boundaries were investigated (IT 2002). Locations of these
suspected fuel line segments were in AOC 23 (near EBS Parcels 110, 123, and 124) and
along West Tower Avenue bordering AOCs 17 and 19. Geophysical surveys, exploratory
potholes, and a review of historical documents (including base utility drawings) did not
detect any fuel lines in these areas. The Closure Report (IT 2002) for the fuel line
abandonment project concluded that results of investigations strongly suggest these
fuel lines do not exist. Furthermore, no further action was recommended for CAA B
because it met the criteria for low-risk fuel site closure requirements set forth by the
San Francisco Bay RWQCB (TtEMI 2003).

3.7 DATA GAP INVESTIGATIONS
Two separate data gap investigations included the collection of samples in IR Site 35.
A corrective action data gap investigation was conducted at Alameda Point in 2000
(TtEMI 2001b), and a series of separate data gap investigations was conducted within the
boundaries of OU-1 and OU-2 in 2001 (TtEMI 2002c). Analytical results from data
gathered during the data gap investigations are discussed in detail for each study area in
Appendix A1.

3.7.1 Corrective Action Data Gap Investigation
This investigation was conducted at Alameda Point in 2000 and included the collection of
additional samples at one of the EBS parcels located within the boundaries of IR Site 35
(TtEMI 2001b). Soil samples were collected from one boring in EBS Parcel 125 to
investigate the potential presence of petroleum-related contaminants from historical
engine-testing activities. Concentrations of petroleum-related compounds reported above
detection limits did not exceed screening levels established for the study.

3.7.2 Operable Units 1 and2 DataGap Investigation
The OU-1 and OU-2 data gap investigations had three objectives: 1) delineation of
contaminant plumes in groundwater, 2) characterization of inorganic constituents in soil
and groundwater, and 3) investigation of a storm sewer exposure pathway (TtEMI 2002c).
General results of the data gap investigations relating to the first two objectives are
summarized in the subsections that follow, and are further discussed in area-specific
summaries included in the SAP, Appendix A1.
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3.7.2.1 DELINEATION OF CONTAMINANT PLUMES IN GROUNDWATER

To furtherdefinevolatile organiccompound(VOC) andTPHplumesat IR sitesin OU-I
and OU-2, groundwatersampleswerecollectedfrom monitoringwells and direct-push
borings(TtEMI 2002c). Analyticalresultsindicatedthepresenceof shallowgroundwater
contamination migrating to Transfer Parcel EDC-5 from two adjacent areas.
Contaminated groundwater originating from the IR Site 3 Group (IR Sites 3, 4, 11,
and 21) may have impacted groundwater in the southern portion of AOC 23 and in the
western potion of AOC 25 with benzene, 1,1-dichloroethane, vinyl chloride, and/or TPH.
In addition, contaminated groundwater originating from IR Site 6 may have impacted the
eastern portion of AOC 19 and the northeastern corner of AOC 23 with TPH and
chlorinated VOCs, primarily cis-l,2-dichloroethene and vinyl chloride.

3.7.2.2 CHARACTERIZATION OF INORGANIC CONTAMINANTS IN SOIL AND
GROUNDWATER

A data gap investigation was conducted to further investigate the lateral extent of lead in
soil and groundwater in an area identified by the EBS in the northern portion of IR Site 3
(TtEMI 2002c). Analytical results of the data gap samples indicated that lead

contamination in soil and groundwater in this area extends into the western portion of
AOC 24.

3.8 STORM SEWER INVESTIGATIONS

Storm sewer lines in Transfer Parcel EDC-5 flow to one of four outfalls along Oakland
Inner Harbor (Outfalls A, B, D, and E) to the north or to one of four outfalls along
Seaplane Lagoon (Outfalls F, FF, G, and H) to the south. Outfall A drains AOC 1;
Outfall B drains AOC 2; Outfall D drains AOCs 3 and 9, AST 016, and OWS 017;
Outfall E drains AOCs 4, 5, 6, 7, 8, and 10; Outfall F drains AOC 20; Outfall FF drains
EBS Parcel 205; Outfall H drains AOCs 15, 16, 24, and 25; and Outfall G drains all the
remaining AOCs in IR Site 35. A series of storm-sewer-related investigations was
conducted at Transfer Parcel EDC-5, including:

• removalof sedimentsfromstormsewersegments;

• use of closed-circuittelevisionto identifycracks,offsetjoints, andresulting
areasof groundwaterinfiltration;and

• identificationof areaswhereshallowgroundwatercontaminationhad a potential
forinfiltratingintocrackedor offsetstormsewersegments.

Storm sewer investigation reports documented the presence of TPH and benzene, toluene,
ethylbenzene, and xylenes in shallow groundwater at isolated locations within the
boundaries of Transfer Parcel EDC-5. The reports also concluded that the majority of
storm sewer segments in this transfer parcel were not acting as a preferential pathway
(where contaminated groundwater could enter through compromised storm sewer
conduits) (TtEMI 2001a). However, in Transfer Parcel EDC-5, five storm sewer
segments between IR Sites 5 (located west of EDC-5) and 6 (located west of AOC 23)

_" were identified as "damaged" and "submerged or likely submerged" in the shallow
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groundwater, and were consequently recommended for future repairs due to the presence
of known groundwater contamination in their vicinity (TtEMI 2001a). These "low
priority lines," susceptible to infiltration by contaminated groundwater, were intersected
by groundwater plumes of IR site chemicals of concern at concentrations below screening
levels. The screening levels established for these investigations (TtEMI 2001a) consisted
of marine ambient water quality criteria (NOAA 1999). The affected segments were
Segments 5G-3 to 5G-7 (within AOC 19), 5G-2B to 5G-2A (upstream from AOC 23),
6G-18 to 6G-18-1A (within AOC 17), 10G to llG, and llG to llGA (upstream from
AOCs 12 and 23).

In addition, one storm sewer segment in Transfer Parcel EDC-5, near IR Site 7 (south
of AOC 15), was recommended for further investigation by data gap sampling
(TtEMI 2001a). This line was identified because of the presence of contaminated
groundwater and the "unknown" conditions of the storm sewer line itself (TtEMI 2001a).
Storm sewer segments were investigated further during the OU-1 and OU-2 data gap
activities in 2002 (TtEMI 2002c).

As a follow-up investigation to the 2001 report (TtEMI 2001a), soil samples were
collected during the 2002 OU-1 and OU-2 data gap investigation (DGI) sampling
activities (TtEMI 2002c) to assess whether storm sewer lines provided preferential
pathways for contaminant migration. Storm sewer bedding materials were tested for
geotechnical properties to assess whether they were more permeable than surrounding fill
and, therefore, might provide preferential pathways for contaminant migration. Results
of DGI geotechnical analyses indicated the permeability of the storm drain system
bedding material and native fill soils were similar. The data summary report concluded
that neither the storm drain bedding materials nor the storm drain lines, including lines
within Transfer Parcel EDC-5, were acting as preferential conduits for the transport of
contaminants in nearby soil or groundwater (TtEMI 2002c).

To assess whether contaminants were conveyed through the storm sewer lines to surface
water through outfalls, sampling of storm sewer manholes, catch basins, and outfalls was
conducted at 22 locations distributed among IR Sites 5, 6, 9, 11, 14, 15, 16, 21, and 23
(TtEMI 2002c). Water samples from manholes, catch basins, and outfalls were analyzed
for TPH and VOCs. Both TPH and VOCs were reported at concentrations exceeding
detection limits, but concentrations did not exceed ecological reference values (ERVs) or
maximum contaminant levels. (ERVs were developed in the final Field Sampling Plan
and Quality Assurance Project Plan for the OU-1 and OU-2 DGI [TtEMI 2001c]).

Based on the low concentrations of VOCs and TPH reported in storm sewer water
samples collected within IR Sites 5, 6, and 7, it is unlikely that infiltration to storm
sewers is providing a preferential pathway for significant levels (concentrations above
screening levels) of groundwater contamination from plumes at IR Sites 5, 6, and 7 to
reach EDC-5 parcels.

3.9 OPERABLE UNIT 5 ADDENDUM SAMPLING

Samples were collected within IR Site 35 as part of the OU-5 Addendum activities
conducted in 2001 in support of the OU-5 RI (IT 2001b). Samples of fill material were
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collected at AOCs 7 and 14 in IR Site 35 and analyzed for PAHs (see Appendix A1 of the
SAP). B(a)P equivalent concentrations were calculated and compared to the Alameda
Point-specific residential soil screening criterion of 620 pgikg (DON 2001a). B(a)P
equivalent concentrations exceeded that criterion at several locations, as discussed in
detail for each study area in Appendix A1.

3.10 BASEWIDE GROUNDWATER MONITORING PROGRAM

A basewide groundwater monitoring program was implemented in 2002 and is ongoing at
Alameda Point (Shaw 2004b). The purpose of the program is to inventory, assess, and
evaluate the adequacy of the current monitoring well network, as well as to evaluate
groundwater quality at Alameda Point. Four of these monitoring wells are located in
Transfer Parcel EDC-5, three of which (13-MW-3, MBG-3, and MO3-11) are located in
IR Site 35. Analytical results from data gathered during the basewide groundwater
monitoring activities are discussed in detail for each study area in Appendix A1.

3.11 POLYNUCLEAR AROMATIC HYDROCARBON STUDIES AT
ALAMEDA POINT

In 2002 and 2003, BEI conducted two separate PAH-related investigations that included
the collection of soil samples within the boundaries of IR Site 35. The 2002 PAH study
was included as Appendix D of the SI Report for Transfer Parcel EDC-5 (BEI 2005a).
Results of the 2003 PAH sampling investigation were included in the Field Activity Report,
Assessment of PAH Contamination at Selected CERCLA Sites and EBS Parcels

(BEI 2004).

The 2002 PAH study was designed to characterize PAH concentrations in fill soil at
transfer parcels with no known releases. Soil samples were collected at four depths from
each location (0 to 0.5, 0.5 to 2, 2 to 4, and 4 to 8 feet bgs). Based on findings of the
2002 PAH study (BEI 2005a), soil removals were conducted at IR Site 35, as discussed
further in Section 3.14.

A second PAH-specific soil sampling event was conducted at 19 IR sites and 3 EBS
parcels at Alameda Point in 2003 (BEI 2004). The purpose of the investigation was to
collect sufficient data to identify possible PAH contamination at the IR sites and EBS
parcels. For PAHs, B(a)P equivalent concentrations were calculated and compared to the
Alameda Point-specific residential soil screening criterion of 620 pg/kg (DON 2001a).
Reported concentrations of PAHs in soil samples were above screening criteria at AOCs 2, 4,
6, 7, 13, 14, 15, 16, 17, and 23, as well as some areas within Transfer Parcel EDC-5 that are
outside these AOCs. Areas recommended for further evaluation in the SI Report included
those areas where a cancer risk above 10-5was associated with PAHs.

Some areas that were not carried forward as AOCs (those areas where a cancer risk
associated with PAHs was at or below 10-5) contained individual samples with B(a)P
equivalent concentrations above 620 pg/kg. The Navy and regulatory agencies have been
discussing how to address the presence of residual PAHs in soil at Alameda Point. This
issue and how it relates to Transfer Parcel EDC-5 will be discussed in the RI/FS report.
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3.12 LEAD REMOVAL ACTION

Because LBP may have been used historically, the DTSC collected soil samples near two
water towers (Structures 033 and 088) in EBS Parcels 106 and 107 (AOC 12) in May
1999. Concentrations of lead exceeding the residential soil preliminary remediation goal
(PRG) were reported. Subsequently, in July and August 2001, an investigation was
conducted to determine the extent of lead contamination surrounding these two water
towers as well as a third water tower (Structure 066), also located in EBS Parcel 107, and
two radio antenna towers (Structures 036A and 036B) located in EBS Parcels 79 and 98
(AOC 10), respectively (TtEMI 2002b). The third water tower (Structure 066) and one
radio antenna tower (Structure 36B) were not present at the time of the 2001 investigation;
only the concrete footings to the former radio antenna tower were observed. Adjacent EBS
Parcel 105 was also investigated, since it is unpaved and lead concentrations exceeding
the residential soil PRG were reported nearby. Structures 033 and 088 were located in
AOC 12, and Structure 036B was located in AOC 10; both areas are within IR Site 35.

An EE/CA was completed in 2002 (TtEMI 2002b). The EE/CA presented a framework
for evaluating the best remedial technologies to address LBP on the water tanks and
antenna towers and lead-impacted soil near these structures. During the EE/CA, a site-
specific human-health removal action objective was developed for lead using the DTSC
Lead Risk Assessment Spreadsheet Version 7 model. This removal action objective
(199 milligrams per kilogram [mg/kg]) was compared to the reported concentrations of
lead; concentrations of lead in 678 samples exceeded the removal action objective.

Based on these results, a non-time-critical removal action for lead was conducted
between November 2002 and July 2003, during which time 1,620 cubic yards of soil was
removed (Shaw 2003). Lead concentrations in all of the removal action confirmation
samples were below the removal action objective of 199 mg/kg. However, results from
previous investigation samples collected through hardscape and outside the excavation areas
indicated lead concentrations above 199 mg/kg. Analytical results from soil under hardscape
are discussed further in the area-specific summaries for AOCs 10 and 12 in the SAP,
Appendix A1.

3.13 PESTICIDE REMOVAL ACTION

During the EBS Phase 2A sampling activities, concentrations of pesticides and
polychlorinated biphenyls (PCBs) exceeding residential soil PRGs were reported near
Building 195 in EBS Parcel 98 (AOC 8). This building had previously been used as a
pesticide and fertilizer storage shed where small batches of pesticides and fertilizers were
mixed. In addition, concentrations of lead exceeding the residential soil PRG associated
with LBP were identified in the surrounding soil at Building 195. Based on the analytical
results and the potential for these constituents to pose a threat to human health, a
TCRA was conducted (Shaw 2004a). Between February and March 2002, 203 cubic
yards of soil was removed (from a maximum depth of 2 feet bgs). The results of
confirmation sampling indicated that PCBs and lead were present at concentrations below
their respective cleanup levels; pesticides were not reported. As a result, no additional
action was recommended in the vicinity of Building 195 in EBS Parcel 98 (Shaw 2004a).
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,w, The cleanup levels used during the TCRA were U.S. EPA PRGs for residential soil
(U.S. EPA 2002) for pesticides, 1 mg/kg for PCBs, and 209 mg/kg for lead.

3.14 POLYNUCLEAR AROMATIC HYDROCARBON
REMOVAL ACTION

PAH concentrations were reported above the Alameda Point-specific residential soil

screening criterion (620 p.g/kg) in soil samples collected from portions of IR Site 35
during the 2002 PAH study. This prompted the Navy to conduct a TCRA of the top
2 feet of soil in an area referred to as the West Housing Area (Foster Wheeler 2004). Soil
removals in the West Housing Area were conducted using a grid pattern at EBS
Parcels 62, 96, 97 (AOC 4), 80 (AOC 9), 98 (AOCs 5, 7, and 8), and 103 (AOCs 13, 14,
and 18). Locations of PAH removal areas relative to IR Site 35 are shown on Figure 2-1.
Analytical results from data gathered during the PAH removal action are discussed in
detail for each study area in Appendix A1.

3.15 SITE INSPECTION REPORT, TRANSFER PARCEL EDC-5
A site inspection was conducted at Alameda Point to evaluate current environmental
conditions at Transfer Parcel EDC-5 (BEI 2005b). Historical uses of the 74 EBS parcels
were evaluated. Where past use indicated the potential for adverse environmental
conditions, analytical data and human-health risk were also evaluated to determine
whether further evaluation of the parcels should be recommended.

Analytical results were obtained from 19 environmental studies previously conducted for
Transfer Parcel EDC-5. In coordination with representatives of U.S. EPA and DTSC,
selected analytical data from these studies were compared to the lower of either U.S. EPA
PRGs or California-modified PRGs for soil and tap water (U.S. EPA 2004).
Concentrations of metals in soil were also compared to background values established for
Alameda Point (TtEMI 2001d, SulTech 2005b). Human-health risks were then
calculated for the 46 EBS parcels and 18 decision areas for which data were available.
Decision areas were developed because a significant portion of the housing at the transfer
parcel was located in a single, large EBS parcel. This large parcel (and others, as
appropriate) was subdivided to reduce the size of the exposure area, thus assuring that
estimates of potential human-health risks were inherently conservative.

To calculate cancer risk, separate target risk levels were assessed for PAHs and non-PAH
chemicals in soil. The cumulative target risk level for PAHs in soil was equivalent
to 10-5, as established during the PAH technical meeting between the Navy, regulatory
agencies, and the City of Alameda in May 2001, at which the Alameda Point site-specific
residential soil PAH screening criterion of 620 _tg/kg was established (DON 2001 a). The
cumulative target risk level for non-PAH chemicals in soil and for all chemical classes in
groundwater was 10-6. The target risk level for noncancer adverse health effects has a
hazard quotient of 1 for individual chemicals of potential concern and a cumulative
hazard index of 1 for all chemicals. Levels of lead were evaluated using the California-
modified residential PRG for lead in soil and the California-modified action level for lead

_" in groundwater.
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Recommendations for further evaluation or no further evaluation for the EBS parcels and
decision areas were based on a combined assessment of the historical use of the EBS
parcels, the results of the data evaluation, and the results of the human-health risk
evaluation. Due to the absence of threatened or endangered species and negligible
exposure potential for other special-status species at Transfer Parcel EDC-5, ecological
risk was not a factor in determining the recommendations for this transfer parcel, and no
further ecological investigation was recommended.

Twenty-five areas recommended for further evaluation were identified as AOCs.
Subsequent to issuing the SI Report, the Navy and regulatory agencies refined the list of
AOCs currently included within IR Site 35.

3.16 SOLID WASTE MANAGEMENT UNIT REPORT FOR TRANSFER
PARCEL EDC-5

A summary of previous assessments and investigations of the SWMUs located in
Transfer Parcel EDC-5 (including some located in AOCs within IR Site 35) was prepared
by SulTech (2005a) and included as Attachment A of the SI Report (BEI 2005b). This
SWMU Report for Transfer Parcel EDC-5 recommended further action under CERCLA
for two of the SWMUs (OWS 63B in AOC 1 and OWS 067 in AOC 23) located in
IR Site 35. Additional findings of the SWMU Report are discussed in detail for each
study area in Appendix A1.
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PRELIMINARY POTENTIAL ARARs EVALUATION

Section 121(d)(1) of CERCLA (42 United States Code [U.S.C.] Section [§] 9621[d]) states that
remedial actions on CERCLA sites must attain (or the decision document must justify the
waiver of) any federal or more stringent state environmental standards, requirements, criteria, or
limitations that are determined to be ARARs. Applicable requirements are those cleanup
standards, standards of control, and other substantive environmental protection requirements,
criteria, or limitations promulgated under federal or state law that specifically address conditions
at a CERCLA site. The requirement is applicable if the jurisdictional prerequisites of the standard
show a direct correspondence when objectively compared to the conditions at the site. An
applicable federal requirement is an ARAR. An applicable state requirement is an ARAR only if
it is more stringent than the federal ARAR. If the requirement is not legally applicable, then the
requirement is evaluated to determine whether it is relevant and appropriate. Relevant and
appropriate requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state
law that, while not applicable, address problems or situations similar to the circumstances of the
proposed response action and are well suited to the conditions of the site (U.S. EPA 1988). In this
case, a requirement must be determined to be both relevant and appropriate in order to be
considered an ARAR.

An ARARs evaluation is typically provided as a component of an FS report. A preliminary
identification of potential federal chemical- and location-specific ARARs is included in this Work
Plan to provide guidance in supporting the site characterization and the evaluation of alternatives

_" in the FS report. The results of this preliminary evaluation of potential chemical- and location-
specific ARARs presented in this section are based on previous investigations at Alameda Point.
Action-specific ARARs will be identified and evaluated in the RI/FS report after remedial
alternatives have been developed. As the lead federal agency under CERCLA and the National
Oil and Hazardous Substances Pollution Contingency Plan, the Navy is responsible for
identifying federal ARARs. The final determination of federal ARARs will be made when the
Navy issues the Record of Decision.

The following sections refer only to federal regulations that may apply to the site as "potential
federal ARARs." It should be noted that the general regulation or requirement is cited here; only
the section(s) specific to the site conditions (i.e., media and chemicals of concern, facility and
waste type, remedial technologies selected) will be considered potential ARARs for evaluation in
the RUFS report. This listing will be refined with additions or deletions, as appropriate, as the
RIiFS progresses.

4.1 POTENTIAL FEDERAL CHEMICAL-SPECIFICARARs

Chemical-specific ARARs are generally human-health-based or risk-based numerical
values or methodologies applied to site-specific conditions that may be considered during
the establishment of cleanup levels. Potential federal chemical-specific ARARs identified
for use in the RI for IR Site 35 include the following:

• ResourceConservationand RecoveryAct (RCRA)standardsforwaste
characterizationin California Code of Regulations (Cal. Code Regs.),

Im_,
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title (tit.) 22, §§66211.21,66261.22(a)(1),6626].23,66261.24(a)(1),
66264.94(a)(l),(a)(3),(c),(d),and(e),and66262.100

• RCRA treatmentstandardsin Ca].CodeRegs,tit. 22 § 66268.1(0, 66268.40,
66268.48,and66268.49

• CERCLA alternative concentration limits in CERCLA Section 121 (d)(2)(B)(ii)
(42 U.S.C. § 9621[d][2][B][ii])

• water quality protection standards in the National Toxics Rule and California
Toxics Rule at 40 Code of Federal Regulations (C.F.R) § 131.36(b)and 131.38

• Clean Water Act 301(b) best control technology and the best available
technology economically achievable

• Toxic Substances Control Act requirements for PCB storage and disposal in
40 C.F.R. § 761.61[a][4](i)(A) and (B) and 761.61(c)(2)

• maximum contaminant level goals and maximum contaminant levels for potential
drinking water sources at 40 C.F.R. § 141.50 and 141.51,141.11-141.13
(excluding 141.11[d][3]), 141.61(a) and (c), and 141.62(b)

4.2 POTENTIAL FEDERAL LOCATION-SPECIFIC ARARs

Location-specific ARARs are regulations that apply because of the site location. Potential
federal location-specific ARARs identified for IR Site 35 include the following:

• Historic Sites, Buildings, and Antiquities Act of 1935(16 U.S.C. §§ 461-467;
40 C.F.R. § 6.301[a])

• National Historic Preservation Act of 1966, as amended (16 U.S.C. §§461-467;
40 C.F.R. § 6.301[c])

• Migratory Bird Treaty Act of 1972 (16 U.S.C. §§ 703-712)

• Coastal Zone Management Act (16 U.S.C. § 1456 [c]; 15 C.F.R. § 930)

• Endangered Species Act of 1976 (16 U.S.C. § 1536[a], [h][1][B]), for
potential migratory bird species that are threatened or endangered such as
the California brown pelican
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Table 1-1
Summary of Environmental Concerns and ProposedSampling Program

Total Number of NUMBER OF SAMPLES'

Sampling PER MEDIUM,

Study Area EBS Parcel Primary Environmental Concerns Locations Soil b [ Groundwater €

AOCs

AOC 1 43 ThreeOWSsperagencies' request. 3 9 3

AOC 2 61A and 194 PAHsin soil; hazardousmaterialsstoragearea. 4 12 2
AOC 3 91 Pesticides in soil. 6 15 3d

AOC 4 97 PAHsin soil and metalsin soil andgroundwater. No sampling;existing analyticalresultssufficient for
risk assessment.

AOC 5 98 Sewage pumpstationper agencies'request. 4 12 2

AOC 6 87 PCB-containingoil spill withno confirmation 6 12 0
samplescollected.

AOC 7 98 PAHsandPCBs in soil. No sampling;existing analyticalresultssufficientfor
risk assessment.

AOC 8 98 PCBs in soil. 5 10 0

AOC 9 80 and 81 Pesticides in soil andpotentialreleasesfrom 4 12 1
greasetrapperagencies' request.

AOC 10 98 Lead in soil outsidelead removal area. 5 15 0

AOC 11 77 Chemicalstorageatthe parcel,stainsobserved, 4 12 2
andminimalsamplingconducted.

AOC 12 105, 106, and 107 Lead in soil outside leadremovalarea;sediment 16 44e 0
samplesto assess if lead-containingsoil entered
stormsewer systemduringremovalaction.

AOC 13 103 Pesticidesin soil. 7 14 0

AOC 14 103 PAHsin soil. No sampling;existing analyticalresultssufficient for
risk assessment.

AOC 15 102 PAHsin soil; limitedPAH samplescollected. 3 9 0

AOC 16 103 PAHs in soil. No sampling;existing analyticalresults sufficient for
risk assessment.

AOC 17 185 VOCs,TPH, andmetals in soil andgroundwater. 3 9 3
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Table 1-1 (continued)

NUMBER OF SAMPLES a
Total Number of PER MEDIUM

Sampling
Study Area EBS Parcel Primary Environmental Concerns Locations Soilb Groundwater€

AOC 18 70 Hazardousmaterialsstorageareawithlimited 4 12 2
sampling.

AOC 19 195 VOCs in groundwater;two OWSsper agencies' OWSs to be removedunderIR Site 6 FS; soft
request, excavationandgroundwaterdelineationwill be

conductedas partof IR Site 6. AOC removed from
IR Site 35.

AOC 20 23F Two OWSsper agencies' request 2 6 2

AOC 21 23F VOCs in groundwater. 2 6 2

AOC 22 23F SVOCs in groundwater. No sampling;AOC removedfromIR Site 35.

AOC 23 71, 72, 110, 121, Areawideenvironmentalconcern: contamination 41 90 40
123, 124, 125, in groundwater(variouschemicals) in the area

126 and the historic use of the parcelsfor industrial
purposes. Additionalparcel-specific concerns:
VOCs andPAHs in soil at EBSParcel 71;
potentialVOCs in groundwaterat EBSParcel 72;
industrialwastepump station,extensivechemical
storageand staining, and limited samplingatEBS
Parcel 110;potentialchemical releasesat EBS
Parcel 121;OWSper agencies' requestandPCBs
in softat EBS Parcel123; potentialchemical
releasesat EBS Parcels 124 and 125; metalsin
soil and groundwaterat EBSParcel 126.

AOC 24 197 OWS peragencies' request;metals in soil and 1 3 1
groundwaterin the western portionof AOC24
will be addressedunderIR Site 3.

AOC 25 130 and 132 Metals in groundwater;proximityto IRSite4 with 4 9 4
knownmetals contaminationin groundwater.

AOCs Total 124 311 67
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Table 1-1 (continued)

NUMBER OF SAMPLES =
Total Number PER MEDIUM
of Sampling

Study Area EBS Parcel Primary Environmental Concerns Locations Soil b Groundwater c

Data Gap Sites
EBSParcel78 78 Data gap per agencies' request. 4 12 4

EBSParcel 79 79 Data gap peragencies' request. 4 12 4

EBSParcel 205 205 Assess whethersoil andgroundwaterhavebeen 2 6 2
impactedby possiblereleasesfromNADEP
GAP 73; per agencies' request.

Data Gap Sites Total 10 30 10

SWMUs

SWMUOWS 017 80 Assess oil trapandmetals in groundwater. 1 2 1

SWMUOWS 611f 189 NA 0 0 0

SWMUAST 016 83 Assess whether chemicalsfrom ASTs impacted 1 2 1

SWMUAST 039 70 soil and/or groundwater. 1 2 1

SWMUAST 152 102 1 2 1

SWM-UAST 173A/B/C 115 1 2 1

SWMU AST 392 189 1 2 1

SWMU UST(R)- 11s NA Confirm UST removal results. O 0 0

SWMUs Total 6 12 6

PAH Areas NA 0 0 0

TOTALS 140 353 83

Notes:
a seeTables2-1 and2-2 intheSamplingandAnalysisPlan(AttachmentA) foranalyticalmethodsforproposedsoilsamplesandgroundwater

samples,respectively;AppendixA1 containsa detaileddescriptionof theproposedsamplingrationaleanddesignb
seeTable1-5in the SamplingandAnalysisPlanforsoilsamplingdepths

c groundwatersampleswillbecollectedfromapproximately5 to10 feetbelowthewatertabletoallowforsufficientsamplevolume
d groundwatersampleswillbeextractedandheldbythelaboratory;theywillbeanalyzedif pesticidesarereportedinthe deepestsoilsamples
• 3Osamplesinclude2 sedimentsamplesfromcatchbasinsand/orstormsewerlines
f SWMUOWS611 foundnotto exist;nosamplingproposed
g UST(R)-11addressedunderAOC23
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Table 1-1 (continued)

Acronyms/Abbreviations:
AOC- areaofconcem
AST- abovegroundstoragetank
EBS- environmentalbaselinesurvey
FS- feasibilitystudy
GAP- generatoraccumulationpoint
IR- InstallationRestoration(Program)
NA- notapplicable
NADEP- NavalAviationDepot
OWS- oil/waterseparator
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
SVOC- semivolatileorganiccompound
SWMU- solidwastemanagementunit
TPH- totalpetroleumhydrocarbons
UST- undergroundstoragetank
VOC- volatileorganiccompound
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Table 2-1
Monthly Temperature and Rainfall Summary*

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Averagemaximum 57.3 61.6 63.3 66.5 69.0 71.7 72.6 73.6 74.6 72.0 63.9 57.4 66.9
temperature(°F)

Averageminimum
temperature(OF) 44.5 47.9 49.1 50.6 53.5 55.7 57.0 58.3 58.3 55.3 49.6 44.5 52.0

Averagetotal 4.85 4.40 3.56 1.35 0.56 0.12 0.07 0.10 0.32 1.31 3.45 3.33 23.4
precipitation(inches)

Source:

* OaklandMuseumdatafromOctober1, 1970,to July31,2000

Acronym/Abbreviation:
OF- degreesFahrenheit
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Section 1

PROJECT DESCRIPTION AND MANAGEMENT

This Sampling and Analysis Plan (SAP) describes the remedial investigation (RI) field activities
to be performed at Installation Restoration OR) Site 35, Areas of Concern (AOCs) in Transfer
Pared Economic Development Conveyance (EDC)-5, Alameda Point (formerly Naval Air
Station Alameda), Alameda, California. Figures and tables are presented at the end of this SAP.
Appendix A1 to this SAP provides the area-specific description,history, and proposed sampling
at each study area in IR Site 35.

Bechtel Environmental, Inc. (BED, prepared this SAP in accordance with Contract Task Order
(CTO)-0077 issued in July 2005 by Base Realignment and Closure Program Management Office
West under the Comprehensive Long-Term Environmental Action Navy (CLEAN) 3 Program,
Contract No. N68711-95-D-7526.

1.1 PROJECT/TASKORGANIZATION

The project team for the RI consists of representatives from the Navy and regulatory
agencies along with the BEI CLEAN Program team. The names, roles, and contact
information for the Navy and CLEAN Program team are presented in Table I-1, and the
organization and relationships of the Navy and CLEAN team members are illustrated on
Figure 1-1. The principal decision makers for the RI are the Navy and regulatory agency
partners.

1.2 PROBLEM DEFINITIONIBACKGROUND

An RI will be conducted for those areas designatedas IR Site 35 within Transfer Parcel
EDC-5 that have been identified by the Navy and regulatory agencies as requiring further
evaluation before early property transfer can occur.

To facilitate early property transfer of Transfer Parcel EDC-5, the Rl/feasibility study
(FS) process for IR Site 35 is being performed on an accelerated schedule. To meet the
accelerated schedule, the Navy and regulatory agencies held four RFFS planning
meetings from May through July 2005. The Navy also had a telephone conference call
with United States Environmental Protection Agency (U.S. EPA) on November 14 and
with California Environmental Protection Agency Department of Toxic Substances
Control (DTSC) on November 17 and 21 (San Francisco Bay Regional Water Quality
ControlBoard [RWQCB] participated in the beginning of the call on November 21) to
discuss comments on the draft version of this Work Plan (DON 2005b). Based on
discussions in these meetings and telephone calls, agreementon the overallapproach was
reached, including:

• areas where additional samples will be collected,

• number of borings and types of samples (soil and/or discrete groundwater) at
each area,

• numbers and depths of soil samples to be collected per boring, and

• types of analyses that will be performed on samples from each location.
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Areas requiting further evaluation, including 25 AOCs, were initially identified in the
final Site Inspection (SI) Report for Transfer Parcel EDC-5 (BEI 2005). Subsequent to
issuing the SI Report, the list of these areas was refined by the Navy and regulatory
agencies. Polynuclear aromatic hydrocarbon (PAIl) areas were also added to IR Site 35
in response to comments from U.S. EPA and DTSC on the draft Work Plan. It was
agreed that the following areas would be evaluated under IR Site 35:

• 23 of the 25 AOCs identified in the SI Report

- 2 AOCs (AOCs 19and 22) were removed from IR Site 35 and included
with adjacent IR Site 6 and Corrective Action Area B, respectively

- 19AOCs (AOCs 1, 2, 3, 5, 6, 8 through 13, 15, 17, 18, 20, 21, 23, 24,
and 25) require additional sampling and analysis

- 4 AOCs (AOCs 4, 7, 14, and 16)have sufficient data to perform baseline
human-health risk analyses

• 3 data gap areas

- Environmental Baseline Survey (EBS) Parcel 78

- EBS Pared 79

- EBS Parcel 205

• 9 solid waste management units (SWMUs)

- 1 oil/water separator (OWS) (OWS 017); OWS 611 was also identified as a
SWMU; however, the SWMU Report (SulTeeh 2005) found that this OWS
does not exist, and the Navy requested that it be removed from the
SWMU list

- 7 aboveground storage tanks (ASTs) (ASTs 016, 039, 152, 173A, 173B,
173C, and 392)

- 1 underground storage tank (UST) (UST[R]-I 1, also known as Tank 393)

• PAIl areas

- PAH areas identified for inclusion in the FS address residual benzo(a)pyrene
equivalent concentrations that are above the Alameda Point screening
criterion of 620 micrograms per kilogram but do not drive risk above 10-5.
No additional samples are proposed in the PAH areas that are outside
of AOCs. Also, as agreed upon with U.S. EPA on November 14,2005,
baseline risks will not be calculated for the PAIl areas.

In response to regulatory ageney requests, borings were added to those proposed in the
draft Work Plan, and samples targeting specific features (e.g., an AST or OWS) will be
located as close to the feature as possible. Additionally, groundwater elevation data
collected as part of the ongoing basewide groundwater monitoring program will be
reviewed as part of the RI.
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DTSC also identifiedlead-basedpaint,chlordane,and sanitaryand industrialwaste sewer
lines as outstandingissues, and requesteda comparisonof detection limits fromprevious
sampling results with RI comparisoncriteria. The Navy has policies for addressing the
first two issues and will follow these policies. The last issue, along with the comparison
of detectionlimitswith RI criteria,will be addressed duringthe RI, and results will be
presentedin the RI report. The Navy and agencieswill assess whetheradditionalsamples
will be needed to resolve these issues and determinethe best timing to collect data,
consideringthe transferschedule.

The Navy is aware that contaminatedgroundwaterfrom adjacentIR sites may have
impactedareas within IR Site 35. The Navywill addressthis groundwatercontamination
as part of the existing Comprehensive EnvironmentalResponse, Compensation,and
LiabilityAct (CERCLA)programIR sites including IR Sites 3, 4, and 21 (OperableUnit
[OU]-2B);IR Site 5 (OU-2C);IR Sites6, 7, and8 (OU-1);and IR Sites26 and 28 (OU-6).

In a letter to the DTSC and San FranciscoBay RWQCB datedJuly 26, 2005, the Navy
requestedthat the seven above-mentionedASTs be removed from the list of SWMUs
evaluatedin TransferParcelEDC-5 because they were knownto containonly petroleum
hydrocarbons, and would therefore meet the CERCLA's petroleum exclusion criteria.
DTSC respondedin a letterdatedAugust29, 2005, and acknowledgedthat this issue falls
underthe jurisdictionof tbe San FranciscoBay RWQCB.

The time frame for resolution and outcome of the Navy's request is not known.
Therefore, the Work Plan includes collection and analysis of soil and discrete
groundwatersamples to assess possible impactfromthese petroleumproductASTs.

The boundariesof some areasof IR Site 35 shown on Figure 1-2 may need to be revised
based on RFFS results. Also, some AOCs that were identified solely because of the
presenceof PAHs maybe incorporatedintothe PAH areas.

1.2.1 Purpose and Objectives
The purposeof the RI is to characterizethe natureand extentof contaminationin soil and
groundwaterat IR Site 35 in order to assess riskto humanhealth fi'omthe contamination.
Analyticalresultswill also provide a basis on which to evaluatetypes of responseactions
to be consideredin an FS and to supportthe propertytransferprocess.

The purpose of this SAP is to present systematic planning efforts, implementation
guidelines, and review proceduresnecessary to develop defensible, validated data that
will successfullyaddressthe objectivesof the RI.

1.2.2 Facility Location
Alameda Point is locatedon the westernendof Alameda Island,which lies on the eastern
margin of the San FranciscoBay near the City of Oakland,California. AlamedaPoint is
rectangularin shape,approximately2 miles long from east to west and 1 mile wide from
northto south, and occupies approximately1,734 acres. IR Site 35 is located in the
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northeastern portion of Alameda Point. Figure 1-2 shows the location of Alameda Point
on Alameda Island, and Figure 1-3 shows the location of IR Site 35.

1.2.3 Site Descriptionand History
Locations of IR Site 35 study areas and SWMUs are shown on Figure 1-4. Descriptions
and site histories are detailed for each area in Appendix A1 to this SAP.

1.3 PROJECT/TASKDESCRIPTION

To achieve the objectives identified in Section 1.2.1, the scope of the RI includes the
collection and analysis of soil and groundwater samples and the performance of area-
specific human-health risk assessments (HHRAs). As discussed in Section 2.9 of the
Work Plan, no ecological assessment of terrestrialreceptors will be performed due to the
lack of suitable habitat and the absence of threatened, endangered, or special-status
species at IR Site 35. Groundwater results for study areas adjacent to or near surface
water (i.e., AOCs 2, 3, 4, 20, 21, and the southern portion of 23; and EBS Parcel 205)
will be compared to criteria for aquatic receptors.

Soil and discrete groundwater samples will be collected from a total of 137 sampling
locations at 19 AOCs, 3 RI data gap areas, and 9 SWMUs. In addition, one groundwater
sample will be collected from an existing monitoring well, and two sediment samples will
be collected from storm sewer catch basins and/or storm sewer lines. All samples
collected will be submitted for laboratory analysis.

The proposed sampling locations for each area in IR Site 35 are shown on Figure 1-6 and
in Appendix A1. Data will be evaluated to interpret the nature and extent of
contamination at IR Site 35. HHRAs will be performed to evaluate the potential risk to
human health. U.S. EPA agreed in a November 14, 2005, conference call that baseline
risks would not need to be calculated for the PAH areas. To facilitate the accelerated

project schedule, results of the RI will be presented in a combined RI/FS report.

1.3.1 ProjectPlanning
The following general tasks will be completed before fieldwork is begun.

1.3.1.1 SUBCONTRACTEDSERVICES

The CLEAN Program team will procure subcontractors for geophysical investigation,
land surveying, direct-push drilling/sampling, laboratory analysis, independent data
validation, and investigation-derived waste (IDW) disposal activities.

1.3.1.2 FIELD EQUIPMENT AND LOGBOOKS

Nonconsumable field equipment will be rented or leased prior to initiating fieldwork.
Containers and coolers for sample shipment will be obtained from the subcontract
laboratory providing analytical services. Field logbooks and labels (sample, shipping,
and IDW) will be prepared in advance by CLEAN Program personnel.
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1.3.1.3 NOTIFICATIONS TO PROGRAM PARTICIPANTS

At least 1 week before fieldwork begins, requests for facility access and fieldwork
initiation will be transmittedto the Navy Remedial Project Manager (RPM) and Resident
Officer in Charge of Construction, and to the Department of Defense Base Realignment
and Closure Program Management Office Environmental Compliance Manager. The
requests will identify the planned field activities and their estimated duration and the
areas where the activities will be conducted. Any access requirements will be facilitated
by the Navy.

1.3.2 Project Schedule
As agreed by the regulatory agencies in telephone conference calls held on November 14
and 17, 2005, sample collection was initiated on November 29, 2005, before the Work
Plan was finalized (DON 2005). The draft RI/FS report is scheduled for submittal to the
regulatory agencies in July 2006.

1.4 QUALITY OBJECTIVES AND CRITERIA

The elements employedin the systematic planning of the project are the conceptual site
model (CSM) and the seven-step data quality objective (DQO) process.

A CSM defines site-specific fate and transport processes; sources, mechanisms, and
pathways responsible for transporting contaminants; and potential receptors of
contaminants. As shown in the CSM for IR Site 35 (Figure 1-5), human-health risk will
be evaluated for residential receptors only. While land use for this area (identified in the
reuse plans for the central portion of Alameda Point) 0-,SA 2001) may include
commercial, industrial, and recreational as well as residential use, baseline risks will be
evaluated for residential receptors only. Residential risks tend to be higher than risks for
other receptors, such as commercial/industrialworkers, due to higher levels of exposure.
Therefore, assessing the risks to residential receptors would be considered protective of
other receptors as well. The CSM on Figure 1-5 shows that groundwater exposure
pathways will not apply to AOCs where no groundwater samples are collected.
Therefore, for these AOCs, the ingestion of groundwater, dermal contact while
showering, inhalation of vapors while showering, and migration of vapors from
groundwater to indoor airwill not be included in risk assessment calculations.

DQOs were prepared in accordance with the U.S. EPA DQO process (U.S. EPA 2000b).

Investigation issues for IR Site 35 have been divided into three groups, based on
similarity of sampling rationale and design:

, AOCs(exceptAOCsthat onlyaddressOWSs)and datagapsareas

• OWSs

• ASTs/UST
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Three sets of DQOs were developed as sitewide approaches for these investigation issues
(Tables 1-2, 1-3, and 1-4, respectively). The DQO sets apply to individual areas at
IR Site 35 as follows:

• DQOs for AOCs (except AOCs that only address OWSs; specifically
AOCs 1, 20, and 24) and data gap areas (Table 1-2) applyto the following:

- AOCs 2 through18, 21, 23, and25

- EBS Parcels 78, 79, and 205

• DQOs for OWSs (Table 1-3) applyto the following:

- OWS 063A, B, C (located in AOC 1)

- OWS 12A, B (locatedin AOC 20)

- OWS 067 (locatedin AOC 23)

- OWS 118 (locatedin AOC 24)

- OWS 017 (identifiedas a SWMUoutside of the AOCs)

• DQOs for ASTs and one UST (Table 1-4) applyto the following:

- UST(R)-I 1 (locatedin AOC 23)

- ASTs 016, 039, 152, I73A, 173B, 173C, and 392 (identifiedas SWMUs
outside the AOCs)

Data collected during the RI will be used to characterize the nature and extent of
contamination at IR Site 35, conduct HHRAs, and support an FS. The Navy recognizes
that the extent of contamination may not be fully defined in some areas. However, if
there are sufficient data available to assess the nature and magnitude of contamination,
then risk assessment and an FS will be performed. Consistent with U.S. EPA's guidance
for conducting RIs and FSs under CERCLA (U.S. EPA 1988), the Navy intends "to
gather information sufficient to support an informed risk management decision regarding
which remedy appears to be most appropriate for a given site." However, if data are not
sufficient to support the risk assessment and FS, the Navy will decide whether it is more
efficient to collect additional data as part of IR Site 35 or to "carve out" an area and
address it on a parallel track. The Navy and agencies will determine the best timing to
collect data considering the transfer schedule (e.g., further delineation may be included as
a component of a removal action or remedial alternative in the FS).

Area-specific problern statements and proposed sampling designs to accomplish these
objectives are presented in Appendix A1 to this SAP. Proposed sampling locations and
analyses are based on general agreements on the overall RI sampling approach reached by
the Navy and regulatory agencies during the meetings and telephone calls held in 2005, as
described in Section 1.2.

Data used to support an FS will include analytical results for total dissolved solids (TDS)
in groundwater samples to help assess whether grotmdwater beneath IR Site 35 is a
potential drinking water source. Discrete (grab) groundwater samples are not optimal for
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measuring possible natural attenuation indicator parameters for volatile organic
compounds (VOCs) in groundwater. Therefore, available groundwater well data
collected during investigations at adjacent IR sites will be reviewed to assess possible
natural attenuation.

A summary of samples and analyses proposed for each area is presented in Table 1-5.
Proposed sampling locations are shown on Figure 1-6.

1.5 SPECIALTRAININGICERTIFICATION
All CLEAN Program personnel who work at a known or potentially hazardous waste site
are required to meet the safety and health training requirements of Title 29 Code of
Federal Regulations Part 1910.120(e). Depending on individual responsibilities in the
field and the complexity of a particular project, on-site personnel may be requiredto meet
other special training requirements.

Navy CLEAN personnel typically have undergraduate degrees in environmental science,
geology, or engineering. All field personnel are required to undergo 24 hours of in-field
supervised training. Additionally, all CLEAN Program field personnel will have
completed the initial 40-hour Hazardous Waste Operations and Emergency Response
(HAZWOPER) training course and will have maintained their training by successfully
completing the 8-hour refresher training course within the previous 12-month period.
CLEAN Program field personnel will be trained in cardiopulmonary resuscitation and
will have first aid qualifications and certifications. At least one site safety and health
representative with current 24-hour Occupational Safety and Health Administration safety
training will be part of the field team. A minimum of one member of the field team will
have at least 30 days of actual field experience on CLEAN field projects. Copies of field
clearance records for CLEAN Program personnel will be maintained in the project files.
These records will include certificates for initial safety and health training, first aid,
cardiopulmonary resuscitation, 8-hour HAZWOPER refresher training, and annual
medical clearance.

Subcontractors who work on-site will certify that their employees have been trained for
work on hazardous waste project sites and that they have met all applicable medical
clearance requirements. This training will meet the same requirements as those for
CLEAN Program personnel. Before beginning work at the project site, subcontractors
will submit certifications of training for each employee involved in fieldwork to the
CLEAN Program Safety and Health Manager. These certifications will be included in the
project files. Subcontractors will also assure that these employees attend a safety briefing
prior to siteentry.

1.6 DOCUMENTS AND RECORDS

Generators of data will follow this SAP and program procedures (PPs) to assure that
collected data adhere to CLEAN Program environmental data standards. Relevant
standard operating procedures (SOPs) are listed in Section 2.2.1.
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1.6.1 Field Documentation

Field activities and original data generated in the field will be recorded using permanently
bound, uniquely labeled field logbooks with sequentially numbered pages. At a
minimum, the following information will be recorded:

• CTOnumber

• datesand timesof fieldactivities

• namesand affiliationsof allon-sitepersonnelorvisitors

• weatherconditionsduringfieldactivities

• summariesof dailyactivitiesand significantevents

• recordsof all samplescollected

• referencesto other fieldbooksor electronicdatafiles thatcontainspecific,
relevantinformation

• discussionsofproblernsencounteredand theirresolutions

• discussionsof deviationsfromthe SAPor othergoverningdocuments

• descriptionsof allphotographstaken

1.6.2 Data Packages

Project data will consist of various types, including field measurements and laboratory
analyses. Figure 2-1 in the Data Management Plan (Attachment B to the Work Plan)
shows the typical data life cycle, including stages of sampling plan development, data
collection, data analysis, data review, and data use.

1.6.3 Data Package Format
Data will be tracked and documented through the Program Document Control Center to
comply with analytical data reporting requirements as specified in CLEAN Technical
Specification-002 (BN12004a).

Managing sample information will include the use of data collection forms, chain-of-
custody (COC) forms, sample labels, and custody seals, as necessary to follow the
procedures outlined in PP T 2.2, Sample InformationManagement System (BN12004b).

Detailed procedures for transmittal of data are provided in PP T 2.2; PP A 1.1, Document
Control Records Keeping and Handling; Naval Facilities Engineering Command
(NAVFAC) Southwest Environmental Work Instruction No. 6 (NAVFAC .Southwest
2005); and various SOPs covering inquiry, collection, and recording of specific data types
(BN12004b).
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DATAGENERATIONAND ACQUISITION

This section outlines dataacquisitionand management intendedto fulfill the DQOs for the RI.
Data acquisition and managementinclude the samplingprocess design, field sampling methods
and procedures,sample handling and custody, laboratoryanalytical methods, quality control
(QC)procedures,instrumentqualityand calibrationmaintenance,and datamanagement.

2.1 SAMPLING PROCESS DESIGN

RI activitiesto be performed under this SAP include utility and land surveys, and soil and
discrete groundwatersampling using direct-push drilling.

2.1.1 Utility Survey

Undergroundutility clearance will be completedbefore subsurfaceinvestigation activities
are begun. The entire area within a 5-foot radius of each proposed subsurface sampling
locationwill be cleared using the following protocol.

• Notify Underground Service Alert and schedule a meeting with all interested
partieswhomaypotentiallybe affectedby drillingactivities.

• Review available Navy, Alameda Point, and City of Alameda utility maps.

• Marktheproposedsamplinglocationsand theutilitylines in the immediate
vicinityusingpaint.

• Usegeophysicalmethods(e.g.,electromagneticinduction,magnetometry,and
ground-penetratingradar)to clearproposedsamplinglocationsofpotential
subsurfaceobstructionspriorto drilling.

Geophysicalresultswill be analyzed before fieldwork commences to confirm sampling
locations. In addition, overhead utility lines and other obstructions will be checked
before fieldworkbegins.

After pavement is sawed or cored (if paved areas are present), a hand augerwill be
manually advanced 4 to 5 feet below ground surface (bgs) at each proposed sampling
locationto check for subsurfaceobstructions. Because some of the soil samples will be
collectedat depths shallower than 4 to 5 feet bgs, a direct-pushboring will be advanced
adjacentto the hand-auger-clearedborehole. A CLEAN Programrepresentativewill be
on-siteto monitorutility clearancedatacollection and interpretation.

2.1.2 Land Survey

A Registered Land Surveyor will survey borehole locations for position and elevation
relative to mean sea level. The measurements will be accurate to plus or minus 0.01 foot
vertically and plus or minus 0.1 foot horizontally. All measurements will be referenced
to the State Plane Coordinate System, North American Datum 1983, and the North
American Vertical Datum 1988.
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2.1.3 Soil Sampling

A direct-pushmethodwill be used for soil samplingduringthe RI field investigation. As
detailedin Table 1-5, soil samples will be collected at variousintervalsbetween ground
surface and 8 feet bgs (depending on area-specific investigation objectives). A soil
sample will be collected at some locations in the 4-to-8-foot depth interval immediately
above the groundwater interface; if groundwater is shallower than 4 feet bgs, then a
saturatedsoil sample will be collected. The estimated depth to groundwater will be
noted on the boring log. Proposed soil sampling locations are shown on Figure 1-6
and in Appendix A1. Specific sampling depths at each location are summarizedin
Appendix A1. Boring permit applications will be submittedto the Alameda County
Public Works Agency (ACPWA) at least 2 weeks before the beginning of direct-push
drillingactivities. Any requiredfield inspectionwill be coordinatedwith the ACPWA.

The direct-pushmethod involves the use of a truck-mountedhydraulic/percussiondrive
point. If necessary,pavementwill be cored or sawed to allow access to the soil surface.
If the concrete is unusually thick or difficult to core, a field decision will be made to
move the boringto a more accessible location. Thisoccurrencewill be noted in the field
logbook, and the new soil sampling location will be surveyed following sampling.
Additionally, the new location will be checked for underground utilities if it has not
already been cleared. Data froma borehole thathas been relocatedin the fieldwill have a
note added to that effect in the commentssection of the electronicdatabase.

The ground surface will be cleared of visible asphalt, concrete,or gravel subbase prior to
soil sampling. After the pavement is cored or sawed (where paved areas are present), a
hand auger will be manually advanced to 4 to 5 feet bgs to lessen the risk of impacting
underground utilities that may not have been evident by geophysical detection methods.
The direct-push boring will be advanced adjacent to the hand-auger-cleared borehole.
The hydraulic/percussion drive point will then be advanced downward through the soil.
A retractable piston inside the split-barrel sampler prevents soil from filling the liners
until the desired sampling interval is reached. The direct-push rods will be advanced to
the desired interval where a soil sample will be collected using a split-barrel sampler
lined with a stainless steel, brass, or acetate liners. Sampler liners from the sampling
depths designated for laboratory analysis will be removed and the ends will be covered
with Teflon sheets, capped with plastic end caps, and labeled.

Soil samples for VOC analysis will be collected using an EnCore or equivalent sampling
device in accordance with U.S. EPA Method 5035A. This method involves manually
pushing an airtight sampling tube that holds approximately 5 grams of soil into the
soil sample. The tube is retracted when full of soil and capped with a locking cap to
prevent the loss of volatiles during shipping and handling. For sampling locations that
will be submitted for VOC analysis only, additional sample volume (e.g., one sampling
tube) will be submitted to the laboratory to allow calibration of laboratory instruments for
moisture content.
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Depending on site conditions and access issues, soil samples at some locations
(e.g., AOC 8) may be collectedusing a hand auger. In these instances, a clean stainless-
steel hand auger will be advanced to the appropriatedepth, and soil samples collected
fromthe hand augerwill be handledas describedabovefor direct-pushsamples.

Soil samples will be placed in a cooler with ice for transportto a laboratoryfollowing
COCprotocol. Remaining samples will be used to log the soil in accordancewith the
Unified Soil ClassificationSystemand SOP 3, Borehole Logging(BNI 2004b). Detailed
subsurfacesoil samplingproceduresareincluded in SOP 4, Soil Sampling (BN12004b).

To provide input for nature-and-extentcharacterization,HHRA calculations, and FS
decision making,direct-pushsoil samples will be analyzed using the laboratorymethods
listed below. Specific chemical analyses planned for samples collected from proposed
soil sampling locations(Table 1-5) are summarizedas follows:

• VOCs, using U.S. EPA Methods 5035A and 8260B

• purgeable-rangetotalpetroleumhydrocarbons(TPH)(asgasoline),using
U.S. EPAMethod8015-M

• extractable-range TPH (fuel fingerprint), using U.S. EPAMethod8015B-M
with silicagelcleanup

• sernivolatile organic compounds (SVOCs) (non-PAHs), using U.S. EPA
Method 8270C

• PAHs,usingU.S.EPAMethod8270Cwith selectedionmonitoring(SIM)

• pesticides,usingU.S. EPAMethod8081A

• polychlorinatedbiphenyls(PCBs),usingU.S. EPAMethod8082

• targetanalytelist(TAL)metals,usingU.S. EPAMethod6010B/7000Series

The direct-pushmethod using a split-barrelsampler lined with stainless steel, brass, or
acetateliners will also be used to collect 14 soil samples from seven locations in the
vadose zone for analysis of geotechnical parameters. Proposed locations for the
collectionof geotechnicalsoil samples are indicatedin Table 1-5. These samples will be
analyzedfor the following soil propertiesas inputfor riskassessmentcalculations,and to
supportfate-and-transportassessmentand FS decisionmaking:

• airpermeability,usingAmericanPetroleumInstituteRecommendedPractice40

• densityandmoisture,usingAmericanSocietyforTestingandMaterials
(ASTM)D2937andD2216

• effectiveporosity,usingtheStateWaterResourcesControlBoardmethod

• grain-sizedistribution,usingASTMC136-96andD422-63

• liquidlimits,usingASTMD4318-00

• hydraulicconductivity,usingASTMD5084-90

• totalorganiccarbon,usingtheWalldey-Blackmethod
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The boreholes will be backfilled completely with an approved sealing material (i.e., neat
cement, bentonite, or bentonite-cement mixture) as outlined in SOP 13, Destruction of
Boreholes and Wells (BNI 2004b), and in accordance with California Department of
Water Resources Bulletin 74-90 (DWR 1990).

The direct-push boring method was selected for field sampling for the following reasons.

* A relativelysmall quantityof waste soil is generatedduringboring
advancementand sampling.

• Wells will not be constructedat direct-pushlocations;therefore,larger-diameter
boreholes arenot required.

• Themethod is fast and reliable to the expected maximumsamplingdepth and
with the expectedsoil type.

2.1.4 Sediment Sampling
Grabsamplesof sedimentwill be collectedfromcatchbasinsor stormsewermanholes
using clean stainless-steel hand augers. Sediment samples will be collected in accordance

with SOP 19, Shallow Freshwater Sediment Sampling (BNI 2004b), and will be placed
into laboratory-supplied, wide-mouth, 8-ounce glass jars and analyzed for lead as
described in Section 2.1.3. Sediment samples will not be collected for geotechnical
testing.

2.1.5 Discrete Groundwater Sampling
Discrete groundwater sampling will be performed using a truck-mountedhydraulic/
percussiondrive-pointrig. Discrete groundwater samples will be collected within the
first water-bearingzone from approximately5 to 10 feet below the groundwatertable to
allow for sufficient sample volume. Proposeddiscrete groundwatersampling locations
are shownon the area-specific figuresin AppendixA1. Mostof thediscretegroundwater
samples will be collected from the same borings as the soil samples. Specific proposed
sampling depthsat each location are summarizedin AppendixA1.

The hydraulic/percussiondrive point will be pushed downward to the desired sampling
depth, and then the HydroPunch(or equivalent sampling device) will be retractedto
allow groundwaterto flow throughthe screenand into the samplingtip. The HydroPunch
has a sacrificialdrive point thatwill be left in place as the screenassembly is pulledto the
surface. If an adequateamount of groundwatercannotbe collected by the HydroPunch
(orequivalent)method, the samplingrodswill be removedfromthe ground, and a 1-inch-
diameterpolyvinyl chloride (PVC) temporarywell casing with 0.010-inch slotted well
screenwill be insertedinto the boring.

Discrete groundwatersamples for VOC analysis will be collectedusing a microbladder
pump and new disposable, flexible tubing thatruns from the desiredsamplingdepth to
the ground surface. The microbladderpumpwill be used inside either the HydroPunch
sampling tool or the 1-inch-diameterPVC temporarywell casing for sample collection.
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Samples will be collected directly into precleanedlaboratory-suppliedsample containers
at a low flow rate to minimize volatilization of potential analytes (i.e., at a pumping rate
to achieve laminar water flow). If turbidity in the temporary well results in the
microbladder pump's filter screen becoming clogged repeatedly with silt or other
particles, a peristaltic pump will be used to collect the sample. If a peristaltic pump is
used, everyeffort will be made to minimize agitation of the sample. If sample collection
times longer than 15 minutes are encountered when using a microbladder pump to collect
discrete groundwater samples and fill sample containers for non-VOC analysis, a
peristalticpump may be used.

To provide input for nature-and-extent characterization, HHRA calculations, and FS
decision making, discrete groundwater samples will be analyzed for analytes listedbelow.
Specific chemical analyses at each proposed discrete groundwater sampling location
(Table 1-5) are summarized as follows:

• VOCs,usingU.S.EPAMethods5035Aand 8260B

• TPH-gasoline,usingU.S.EPAMethod8015-M

• TPH-fuelfingerprint,usingU.S. EPAMethod8015B-Mwith silicagelcleanup

• SVOCs (non-PAHs), using U.S. EPA Method 8270C

• PAils, using U.S. EPA Method 8270(2 SIM

• pesticides, using U.S. EPA Method 8081A

• PCBs,usingU.S. EPAMethod8082

• TAL metals, using U.S. EPAMethod601013/7000Series

• mercury,usingU.S. EPAMethod1631(low-leveldetectionlimitsfor
groundwatersamplescollectedwithin500feetof theshoreline)

• hexavalentchromium,usingU.S.EPAMethod1631(AOC17only)

• TDS,usingU.S. EPAMethod160.1

Groundwater samples for metals analyses will be filtered in the field prior to shipment to
the laboratory. TDS samples will be collected at most locations (Table 1-5) if sufficient
groundwatervolume can be obtained fromthe borehole.

2.1.6 GroundwaterMonitoringWell Sampling
Groundwatersamples will be collected from one existing well (398-MW1) located in
EBS Parcel 126, AOC 23. Prior to sampling, the well will be inspected for damage and
evidence of tampering and gauged for depth to groundwater and total depth. Depth to
groundwater will be measured using an electronic water-level meter in accordance with
SOP 7, Water and Free Product Level Measurement in Wells (BNI 2004b).

In accordance with guidelines in SOP 8, Groundwater Sampling (BNI 2004b), the
monitoring well will be purged and sampled using a low-flow bladder pump. The
discharge tubing used to convey water from the pump outlet to the discharge point at
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ground surface will be new, clean, polyethylenetubing. In preparationfor purging,the
pump and associatedelectricalwiring will be thoroughlydecontaminated.The pumpwill
then be lowered into the well, and the purge ratewill be maintainedat or below the
rechargecapabilityof the formation. During purging, field monitoring parameters (pH,
water temperatureor electrical conductivity, and turbidity) will be measured and
recorded. Measurement of the field monitoring parameterswill continue until pH
readings are within 0.5 of the two previously recorded values and measurementsof
temperatureand electrical conductivity have stabilized within 10 percent of the two
previously measured values for each parameter. Purging will be considered complete
when the field parametershave stabilized and a minimum of three well volumes of
groundwaterhave been removed. When these conditions have been met, the required
sampleswill be collected.

Samples will be collected directlyinto precleaned,laboratory-suppliedsample containers
at a low flow rate to minimize volatilizationof potentialanalytes(i.e., at a pumping rate
to achieve laminar waterflow).

Groundwater samples will be collected for the laboratory analyses described in
Section 2.1.5.

2.2 SAMPLING METHODS

This section specifies SOPs to be used and describes the methods and procedures to be
followed during field activities. The use of these procedures is intended to assure that
field measurements are consistent and reproducible.

2.2.1 StandardOperatingProcedures
The following SOPs (BN12004b) are applicableto the SI activities described in this SAP:

• SOP2, DrillingMethodEvaluation

• SOP3,BoreholeLogging

• SOP4, SoilSampling

• SOP6,InstrumentCalibrationandUse

• SOP7,WaterandFreeProductLevelMeasurementin Wells

• SOP 8, Groundwater Sampling

• SOP 9, Sample Containers, Preservation, and Handling

• SOP10,Sample Custody, Transfer, and Shipment

• SOP11,Decontaminationof Equipment

• SOP 13, Destruction of Boreholes and Wells

• SOP16,glNT System:BoreholeandWellLogDataEntry

• SOP17,LogbookProtocols
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* SOP 19,ShallowFreshwaterSediment Sampling

• SOP 22, Investigation-DerivedWasteManagement

• SOP 33, ActivityHazardAnalysis

The CLEAN Program Quality Manager has provided controlled copies of all CLEAN
Program SOPs to the Navy, DTSC, San Francisco Bay RWQCB, and U.S. EPA Region 9.
Copies of the SOPs can be made available to other document reviewers upon request
through the Navy RPM. Field personnel are required to acknowledge receipt of SOPs,
and copies of all applicable SOPs will be available on-site. Technical staff members are
required to review procedures prior to fieldwork.

2.2.2 Equipment Decontamination
Sampling equipment will be decontaminated between samples in accordance with SOP 11
(BN12004b), as follows.

• Largeequipmentwill be decontaminatedusinga steam-or pressure-washer
capableof deliveringwaterat a minimumtemperatureof 180 degrees
Fahrcnbeit.

• Smaller equipmentwill be decontaminatedas follows.

- Equipmentwill be washed in low- or nonphosphatedetergent(e.g., Alconox
or Liqui-Hoxsolutionsmade as directedby the manufacturer).

- Equipmentwill be rinsed with potable water.

- Equipmentwill be rinsedtwice with deionized ordistilled water.

Equipment that will not be used immediately following decontamination will be wrapped
in new plastic bags. Disposable sampling equipment (e.g., unused portions of acetate
sleeves) will be placed with used personal protective equipment (PPE) for disposal.

2.2.3 Investigation-Derived Waste Management

All IDW materials will be managed and disposed by CLEAN personnel according to
contract requirements and methods described in SOP 22 (BNI 2004b) and the IDW
Management Plan (Attachment C to the Work Plan).

The following types oflDW are expected from field activities:

• decontaminationwashwater

• purgewaterfrom groundwaterwell sampling

• soil cuttings

• used PPEand disposablesamplingeqm'pment

. nonhazardoussolidwaste (refuse)
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Liquid IDW (decontamination water and purgewater) and soil cuttings will be stored
separatelyin UnitedNations(UN)-approved55-gallondrums. ContaminatedPPEand
samplingequipmentwill be placedin coveredUN 55-gallondrums. Uncontaminated
PPEwillbeplacedin industrialwastebins. Regulartrashandnonhazardousconstruction
debriswillnotbemixedwithpotentiallycontaminatedIDW.

Each containerwill be clearly marked to indicate the waste source. Before disposal or
shipment off-site, containerswill be labeled with appropriateUnited States Departmentof
Transportation identification and classification information by the waste disposal
subcontractor.

All IDW will be treated and/or disposed within 90 days of collection. The Navy will be
responsible for selecting the methods/location of IDW disposal and for signing all
manifests.

2.3 SAMPLE HANDLING AND CUSTODY

Sample custody and documentation are important elements of acceptable and defensible
data. Each sample or field measurement must be properly documented to facilitate
timely, correct, and complete analysis and to support use of field and laboratory data.
The documentation system provides the means to identify, track, and monitor each
sample from the point of collection through final data reporting.

2.3.1SampleContainers
Sample containers will be selected in accordance with U.S. EPA SW-846, Test Methods
for Evaluating Solid Wastes Physical/Chemical Methods (U.S. EPA 2005) and with
SOP 9 (BN12004b).

Soil samples will be collected in new, clean EnCore or similar sampling devices; or
stainless steel, brass, or acetate liners as listed in Table 2-1. Sediment samples will be
placed in laboratory-supplied glass jars. The approved laboratory will provide the
EnCore or similar sampling devices; the drilling subcontractor will provide soil sample
liners. Sample containers will be inspected for cleanliness prior to use and will be
rejected if found unacceptable.

Groundwater samples will be collected in containers as listed in Table 2-2. The type of
container will be determined by the analyte, required preservative, and amount of sample
required for the analytical method. Sample containers for groundwater will be provided
by the approved laboratory. Sample containers will be inspected for cleanliness prior to
use and will be rejected if found unacceptable.

2.3.2 SampleLabeling
Sample labels will be attached to each sample container. The labels will be made of
waterproof paper or plastic with gummed backs and will be completed with indelible ink.
All corrections will be made by drawing a single line through the error, initialing it, and
entering the correct information. Sample labels will clearly indicate the company name,
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project name and number, sampling location identifier, ten-character sample number,
container identification number, sampling date and time (using 24-hour notation),
analysis to be performed, sample preservation method, and the field sampler's name and
initials (not preprinted) as described in this SAP and in SOPs 9 and l0 (BN12004b).

2.3.3 Sample Preservation
Samples will be preserved in accordance with U.S. EPA SW-846, Test Methods for
Evaluating Solid Wastes PhysicaFChemical Methods (U.S. EPA 2005) and with SOP 9
(BN12004b). Field samples and associated QC samples requiring cooling will be
maintained at approximately 4 degrees Celsius until shipment to the laboratory. Tables 2-1
and 2-2 list the required preservation methods for the proposed soil and discrete
groundwater samples, respectively. The approved laboratory will add chemical
preservatives, as required, to the containers before they are shipped to the field.

2.3.4 Sample Packaging and Shipment
Samples to be shipped to the selected project laboratories will be accompanied by
appropriate sample transfer and shipment paperwork, as described in SOP 10 (BN12004b).
COC forms and custody seals will be used to document possession of samples and to
prevent tampering with the samples during shipment to the laboratory. Field
investigation crews will prepare all samples for shipment by common carrier to the
laboratory per the procedures specified in applicable SOPs. Samples will be packaged
properly and dispatched to the designated laboratory (or laboratories) for analysis. The
method of shipment, carrier name, and other pertinent information will be entered on the
COC forms. Additional sample splits for the Navy or agency archiving will be collected
with sample containers provided by others.

Field teams will package the samples for shipment as follows.

1. Attach a sample label to each sample container;cover sample label with
clear tape.

2. Place custody seals on the sample container.

3. Wrap all glass containers in foam sheeting orbubble wrap and place them in
zip-lock bags.

4. Line coolers with two garbage bags to prevent leakage during shipment. Place
wet ice and zip-lock-bagged samples inside inner garbage bag. Secureeach
garbage bag individually by closing with tie wraps or other closures.

5. Place the completed COC forms in a plastic zip-lock bag and tape it to the
inside of the cooler lid.

6. Secure the cooler with custodyseals and cover the seals with cleanplastic tape
to preventaccidentalbreaks.

At the end of each day, the field crew will ship the samples to the laboratory by common
carrierin accordance with SOP 10 (BN12004b).
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2.3.5 Sample Documentation

This section describes the use of paperwork, including field logbooks, photographs,
COC records, sample labels, and custody seals, following procedures presented in
SOPs 10 and 17.

2.3.5.1 FIELD LOGBOOKS AND RECORDS

All fieldactivities will be documentedin controlled,permanentlybound and prepaginated
field logbooks. Field logbooks will be used to record details such as those listed in
Section 1.6.1, Field Documentation. Field measurements may include depth to
groundwaterand samplinglocation distance fromthe nearestfixed object.

All entrieswill be legible and written in indelible ink. Correctionswill consistof line-out
deletions that will be initialed and dated by the person making the correction. The
remaining space on each page will be crossed out. Completedfield logbooks will be
delivered to the BEI CLEAN ProgramDocument Control Centerin San Diego. Other
forms used to record field safety- and health-relateddatawill be maintainedin project
files andfolders. Detailedlogbook proceduresaredescribedin SOP 17 (BNI 2004b).

2.3.5.2 PHOTOGRAPHS

Photographswill be takenof selected sampling locations to show the surroundingarea,
site features,objectsused to locate the site, andunusualconditions. Thephotographswill
be used to provide backup documentation for procedures and unusual conditions
encountered,as well as to identifygeneralsamplinglocations. If possible, thephotograph
will be identifiedby an informationalsign within the photograph itself. This sign will
display the site name, initials of photographer,and date. After the photographs are
downloaded,they will be labeledfor cross-referencingwith other field dataand may be
includedin the RI/FSreport.

2.3.5.3 SAMPLE IDENTIFICATION NUMBERS

All media samples collected to support this project will be identified by a unique
ten-characternumber as described in the DataManagement Plan (AttachmentB to the
Work Plan), and CLEAN PP T 2.2. The ten-characternumber will consist of a four-
characterCTO-basednumber, a four-charactersamplenumber,and a two-digitsequential
containernumber. The CTO-basednumberfor this investigationwill be C077 (indicating
CTO-0077).

The four-character sample number is designed to help the datauser distinguish among
multiplesamples collectedfor the CTO. The first characterof the identificationnumber
will be an alphabeticcharacter identifying the type of sample (e.g., S for soil or G for
groundwater), which will follow the four-characterCTO number, C077. The sample
number will be the sequential number of the sample for this CTO. For example,
C077S123 will be the 123rd soil sample collected duringCTO-0077. For field QC
samples, the first character of the identification number is an alphabetic character
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identifying the sample type (e.g., T for trip blank, F for source blank, or R for rinsate).
For example, C077R006 will be the sixth equipment-rinsatesample collected during
CTO-0077.

The two-digit sequential container number will follow the Sample number. This
containernumberwill identify the multiple containerscollected for anindividualsample
(e.g., 01 for first samplecontainer,02 for second samplecontainer).

2.3.5.4 CHAIN-OF-CUSTODY RECORDS

COC records will document the transfer of sample custodyfrom the time of sampling to
laboratoryreceipt. SOP 10 (BNI 2004b) provides a description of COC procedures.
COC formswill be completed by the sampler and will accompanythe samples fromthe
field to the analyticallaboratory.

The custodyrecordwill be completed using waterproofink. All correctionswill be made
by drawinga line through, initialing, and dating the error,and then enteringthe correct
information. The errorwill remainlegible aftercorrection. All applicableinformationon
the COCrecord,including signatures,will be filled out completelyand legibly. Unused
space (rows) for sample/analysis informationwill be crossed out, initialed, and dated.
Samples requiringdifferent turnaroundtimes will not be included together on the same
COC record. If samples are to be deliveredto the laboratoryby an overnightcarder, the
airbill numberwill be recorded,and the COCrecord(s)will be placed in a waterproof
plasticbag thatwill be tapedto the lid inside the samplecoolerpriorto sealing.

Laboratorypersonnelwill be responsiblefor acknowledgingreceiptof samples, recording
the interiortemperaturesof shippingcontainers,and verifying that these containershave
not been openedor damaged. They will also be responsiblefor maintainingcustodyand
sample-trackingrecordsthroughoutsample preparationand analysis. A copy of the COC
form will be sentto the CLEANProgramoffice atthe completionof analyticalwork.

2.3.5.5 CUSTODY SEALS

After samples are collected, custody seals will be placed on the sample containers.
Custodyseals will be used to detect any possible tamperingbetween sample collection
and analysis. The seal will be placed so that it must be broken to open the sample
container. Two or more custody seals will be placed on the outside of the shipping
containeror cooler priorto shipmentby an overnightcarrier. Eachcustodyseal affixedto
sample containers and sample coolers will be signed and dated by the field sampler.
Custodyseals are described in SOP 10 (BNI 2004b). Clear packingtapewill be placed
overcustodyseals to preventaccidentalbreaks.

2.3.5.6 CORRECTIONS TO DOCUMENTATION

All original recordeddata will be writtenin waterproof ink. No accountable,serialized
documents will be destroyed or thrown away, even if they are illegible or contain
inaccuracies thatrequirea replacementdocument. If an erroris madeon an accountable
document assigned to an individual, that individualwill correctthe errorby drawing a
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line through it, initialing and dating it, and entering the correct information. The
erroneousinformationwill notbe obliterated.Anysubsequenterrordiscoveredon an
accountabledocument will be corrected, initialed, and dated by the person who made
the entry.

2.4 ANALYTICAL METHODS

Fixed-based laboratories will be used to analyze samples. Analytical methods, sample
volumes, container types, and holding times for this project are listed in Tables 2-1
and 2-2. Tables 2-3 and 2-4 list target reporting limits for this project and regulatory
comparison criteria. Detection limits and screening levels for previous and new data will
be compared and evaluated in the RI report. Agriculture and Priority Pollutant
Laboratories, Inc., will analyze most samples; Brooks Rand LLC will analyze
groundwater samples for mercury down to a minimum of 0.1 nanogram per liter; and
Environmental Geophysical Laboratory will analyze soil samples for geotechnical
parameters.

2.5 QUALITY, CONTROL

Analytical quality assurance (QA)/QC procedures encompass the requirements established
by the Navy Installation Restoration Chemical Data Quality Manual (NFESC 1999), the
Laboratory Technical Specification (BN12004a), and U.S. EPA method-specific criteria.
These procedures will be provided by the laboratory QA program and supported by SOPs,
and will address QC samples, instrument calibration, preventive maintenance, internal
QC checks and corrective action, and data review and reporting.

Both field and laboratory QA/QC checks will be used to evaluate the performance of field
and laboratory analytical procedures. QA/QC checks will take the form of samples
introduced into the sampling, sample transport, and analytical stream to enable evaluation
of analytical accuracy, precision, and representativeness.

Laboratory QC samples that will be used for assessing the impact of contamination on
sample results include method blanks, calibration blanks, and instrument blanks. The
laboratory will use these QC sample types in accordance with the Navy Installation
Restoration Chemical Data Quality Manual (NFESC 1999), U.S. EPA method-specific
requirements, and Laboratory Technical Specification, Section 4.11 (BNI 2004a). In
addition, three kinds of field QC blanks will be used: trip blanks, equipment rinsate
blanks, and source water blanks.

2.5.1 FieldBlanks

Trip blanks are used to detect contamination introduced during sample handling and
shipment. Trip blanks are prepared by the laboratory using contaminant-free reagent-
grade water and are shipped to the field together with sample containers. They are not
opened in the field and are returned to the laboratory in every sample cooler containing
samples to be analyzed for VOCs and TPH as gasoline.
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An equipment rinsate blank is a sample of contaminant-free water that has been passed
through or over recently decontaminated field-sampling equipment. An equipment
rinsate blank will be used to assess the adequacy of the equipment decontamination
process as well as contaminant effects from handling, storage, shipment, and analysis.
Equipment-rinsate blanks will be collected at a frequency of one per day per matrix.

Source-water blanks will be used to assess the potential for sample contamination from
the final rinsewater of the decontamination process. One source water blank from each
water source will be collected and analyzed for the same parameters as the related
samples. After the initial source water blank sample, additional samples will only be
collected when the source ofrinsate water changes.

2.5.2 Laboratory Quality Control Analyses
A laboratory control sample (LCS) or method-blank spike sample and a method blank
will be analyzed with each analytical/QC batch containing 20 or fewer project samples.
A matrix spike (MS) and matrix spike duplicate (MSD) sample will be analyzed for
organic parameters at a frequency of one set per 20 environmental samples or one per
analytieal/QC batch of analyzed samples, whichever is more frequent. An MS and MSD
sample will be analyzed for metals and all inorganic parameters at a frequency of one set
per 20 environmental samples. Surrogates will be added to samples for organic analyses
as applicable.

2.5.3 Laboratory Quality Control Acceptance Criteria
At a minimum, the laboratory will maintain control charts for LCS analyses and will
generate acceptance limits based on historical recoveries in accordance with the
Laboratory Technical Specification (BN12004a). The acceptance limit for the method
blank will be the detection limit. The laboratory will comply with limits for MS
recovery, duplicate and MSD precision, and surrogate recovery, in accordance with the
programmatic analytical DQOs in the Laboratory Technical Specification and U.S. EPA
methods. Table 2-5 presents the accuracy and precision criteria for the methods to be
used in this project.

The laboratory will take corrective action as required in the Laboratory Teclmieal
Specification (BN12004a) to correct or address out-of-control events. Such actions may
include sample reextraetion and/or reanalysis. Noncompliant QC results attributed to
sample matrix effects will be documented and noted in the laboratory report.

2.6 INSTRUMENT/EQUIPMENTTESTING, INSPECTION,
AND MAINTENANCE

Laboratory instrument/equipment testing, inspection, and maintenance will be performed
in accordance with SOP 6 (BNI 2004b) and the Laboratory Technical Specification
(BN12004a).
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Subcontractorlaboratorieswill performand maintainrecordsof preventive maintenance
on instruments used for analysis of project samples. Preventive maintenance
documentationis incorporatedinto Californialaboratorycertificationrequirementsand is
an elementof the laboratoryQA plan.

2.7 INSTRUMENTIEQUIPMENTCALIBRATIONAND FREQUENCY

Subcontractor laboratories will be requiredto document calibrationproceduresaccording
to Section4.6 of the LaboratoryTechnical Specification (BNI 2004a). These procedures
will be subjectto review by CLEANProgramauditorsunderthe directionof the Program
Quality Manager. Calibrationprocedures will be consistent with specified method
requirements. Calibration of field equipment and instrumentation,and frequency of
calibration,will be in accordancewith the relevant CLEANProgram SOPs (BNI 2004b).
Rented field equipmentwill be calibratedby rental companies in accordancewith the
manufacturer'sinstructions,priorto being shippedto fieldpersonnel.

2.8 INSPECTIONIACCEPTANCE OF SUPPLIES AND CONSUMABLES

The CTO Leaderis responsible for identifying and procuringsupplies necessary for the
projectand for determiningacceptancecriteriafor these items. The CTO Leaderand the
Database/LaboratoryServices Supervisorwill be responsible for coordinationwith the
analytical laboratoryand ensuring that appropriatesample containersare received. The
field team will visually inspect the bottles, jars, and any other sampling containers
received from the laboratory. If the containers or packagingappearsto be damaged or
tamperedwith, the containers will be rejected. The CTOLeaderwill also be responsible
for receiptand inspection of all equipmentused on the project. Containersof distilled or
deionized water to be used on-site for field blanks and/or decontaminationwill be
inspected by field personnel priorto use to ensure that caps and seals have not been
broken or tamperedwith. Drums and bins for containmentof IDW will be visually
inspected by the field team for integrity and will be refusedif found to be damaged or
otherwiseunacceptable.

2.9 NONDIRECT MEASUREMENTS

All nondirectmeasurement datawill be reviewed completely for usability. Before these
dataare used, the Database/LaboratoryServices Supervisorwill review associated SOPs
to determine compliance with CLEAN Program standardsand inspect accompanying
verificationdata. The Project Manager is responsible for obtaining approvalfrom the
Database/LaboratoryServices Supervisor. Data will be validatedby the same methods
used to validateinternallygenerateddata.

2.10 DATAMANAGEMENT

Project datawill consist of varioustypesof information,rangingfrom fieldmeasurements
to laboratory analytical results. Site datarequirementsfor this projectwill be governed
by the specific type of data and the DQOs. Unique data-type combinations will be
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available to accommodate specific data collection and reporting needs for this project.
Primary data management activities include establishing the sampling design; collecting,
encoding, verifying, and validating data; evaluating data for QA/QC; and generating output.

Data management procedures are established by the CLEAN Program Data Management
Plan (BNI 1993). Project-specific modifications are incorporated into the Data
Management Plan, Attachment B to the Work Plan. Requirements for hard copy and
electronic data deliverables are detailed in the Laboratory Technical Specification
(BNI 2004a). Electronic deliverables to be loaded into the Bechtel Environmental
Integrated Data Management System will also be submitted. Required project field and
analytical data will be submitted to the Navy in accordance with NAVFAC Southwest
Environmental Work Instruction No. 6 (NAVFAC Southwest 2005).
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ASSESSMENT AND OVERSIGHT

QA oversight, performanceand system audits, and corrective actions will be conducted in
accordance with the CLEAN ProgramQuality ControlManagement Plan (BNI 1998), which
describes the responsibilitiesto be fulfilled by CLEANProgrampersonneland subcontractorsto
attain the designed level of quality. CLEAN Program or Navy personnel will evaluate
compliance of the laboratoryQA program and procedureswith Navy InstallationRestoration
Chemical DataQualityManualrequirements(NFESC 1999). Oversightwill includeinternaland
externalaudits,documentationof findings, and reportsof corrective action.

3.1 ASSESSMENTS AND RESPONSE ACTIONS

Audits and surveillanceswill be conductedto assure thatwork is accomplishedby trained
personnel using approvedprocedures. Corrective actions will be identified,tracked,and
closed out in a timelymanner.

3.1.1 Performanceand System Audits
The analytical laboratory will be California-certifiedfor analyses specified in this SAP
and on the list of Naval Facilities EngineeringService Center-approvedlaboratories.
Performanceand system audits will be conductedby the QualityManager,who will be
assisted by varioustechnical expertsnot directlyresponsible for accomplishingthe work
being reviewed. Field sampling activities, laboratories,and administrativeactivitieswill
be audited. Analytical laboratorieswill be audited annually(approximately)by BEI or
the Navy in accordancewith the Navy InstallationRestorationChemical Data Quality
Manual process (NFESC 1999), and reports will be provided to BEI and Navy
management. Audits may be scheduled or unscheduled and will be conducted
commensurateand in coordinationwith workactivities.

3.1.2 Corrective Actions

Project activities that are found to be in noncompliance with quality requirementsand
cannotbe resolved in the normal course of verificationactivities will be appropriately
documentedin accordancewith approvedprocedures. Correctiveactionrequestswill be
used to documentnoncompliance,correctiveactioncommitments,and resolutions.

Corrective actionwill not be complete until the problemhas been solved effectively and
permanently. Follow-up action to assure that the problemremainscorrectedwill be an
importantstep in the correctiveactionprocess.

3.2 REPORTS TO MANAGEMENT

QA reports will be made monthly to CLEAN Programmanagement. These reportswill
contain a discussion of the currentstatusof the project,includingresultsof performance
and system audits, results of dataquality assessments, problems, and methods to resolve
the problems. In addition, the data quality assessment results for the project will be
summarizedand reportedin the QA section of the RI report.
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3.2.1 Quality Assurance Implementation
The CLEAN Program Quality Manager will assist the Navy Quality Assurance Officer
(QAO) in documenting QA implementation. Documentation will provide evidence of
compliance with specific QA activities required by this SAP, such as conduct of field and
laboratory audits.

3.2.2 SAP RevisionorAmendment
When circumstances that impact the original project DQOs arise, such as a significant
change in work scope, this SAP document will be revised or amended. The modification
process will be based on U.S. EPA guidelines and direction from the Navy RPM
and QAO.

3.2.3 DataQualityAssessment
The process of data quality assessment will include review of analytical data by the
project chemist, verification of hard copy and electronic results data, independent
validation of data, and evaluation of overall data in terms of the precision, accuracy,
representativeness, completeness, and comparability (PARCC) criteria. Data evaluation
will include an assessment of the results from field QC samples such as field blanks and
equipment rinsate blanks.
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DATA VALIDATION AND USABILITY

Data quality managementincludes data review, verification, validation, and assessment;
preventivemaintenance;andcorrectiveactionsas describedin thissection.

4.1 DATA REVIEW, VERIFICATION, AND VALIDATION

Data validation and usability will be controlled through the review, verification, and
validation processes described below.

4.1.1 Data Review

Projectstaff will reviewdataforinternalandexternalconsistencyin accordancewith the
CLEANProgramTechnicalSpecificationfor Data ValidationServices (BNI 1998).
CLEANProgramProcedures(BN12004b)forperformance,systemaudits,andcorrective
actionoversightwill be used. TheCLEANProgramQualityControlManagementPlan
(BNI 1994) includesthe requirementsand responsibilitiesof all CLEANProgram
personnelandsubcontractorsto attainthedesiredlevelof quality.

Requirementsforperforminglaboratoryanalyseswill be specifiedin the subcontractsfor
technicalservicesunderwhichtheworkwill beperformed.Thesubcontractswill specify
deliverables,turnaroundtime, and performance standards. Receipt of required
deliverableswill be verifiedin the courseof the contractcompliancescreening. Each
datapackagewill bereviewedagainstachecklistof deliverablerequirementspreparedon
the basisof the subcontractand the project-specificneeds. Outstandingitems will be
resolvedbeforethe projectis closed.

4.1.2 Data Verification

Manualand electronicsystemswill be used to managefieldandlaboratorydata. Data
stored, evaluated,and reportedelectronicallywill be subjectto 100 percentmanual
verificationagainst hard copy data reports. Discrepancieswill be correctedand
documentedaccordingto the CLEANProgramDataManagementPlan(BNI1993).

4.1.3 Data Validation

Laboratorydata will be validatedin accordancewith the SouthwestDivision Naval
FacilitiesEngineeringCommandEnvironmentalWorkInstructionNo. 1 (SWDIV2001)
and the CLEANProgramTechnicalSpecificationforDataValidationServices(BNI1998)
by a validation subcontractor independent of the laboratory. The data validationprocess
will consist of a systematic assessment and verification of data quality through
independentreview. Validationmustbe performedby individualswhoare not associated
with the collection and analysis of samples, interpretation of sample data, or any decision-
making process within the scope of the particular investigation. For the CLEAN
Program, this is accomplished through the use of an independent third-party data
validation subcontractor. Data validation procedures will be in accordance with
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U.S. EPA Contract Laboratory Program (CLP) guidance, modified as necessary to
accommodatenon-CLP methods.

Level IV data validation follows the U.S. EPA protocols and CLP criteria set forth in the
functional guidelines for evaluating organic and inorganic analyses (U.S. EPA 1994,
1999). Calculations will be checked for QC samples (e.g., MS/MSD and LCS data) and
routine field samples (including field duplicates, field and equipment rinsate blanks, and
VOC trip blanks). To assure that detection limits and data values are appropriate,
instrument performance, method of calibration, and the original data for calibration
standards will be evaluated.

For a Level III data validation effort, data values for routine and QC samples will be
assumed to be correctly reported by the laboratory. Data quality will be assessed by
comparing the QC parameters listed above with the appropriate criteria (or limits) as
specified in the project SAP, by CLP requirements, or by method-specific requirements
(e.g., CLP or SW-846).

Fixed-base laboratory data will be subjected to a data validation strategy appropriate for
the intended use of the data.

An independent third-party subcontractor will perform a Level Ill data validation on
90 percent of the laboratory data and a Level IV data validation on the remaining
I0 percent. The sampling data that receive Level IV validation will be selected randomly
to obtain a representative data set, unless review of the first round of sampling data
suggests focused data validation of specific sampling locations.

4.2 VERIFICATIONANDVALIDATIONMETHODS

The process of data quality assessment will encompass data validation and review of
internal technical data to evaluate the entire data set for the project. The assessment will
consider each type of data, its relationship to the entire data set, and the adequacy of the
data to fulfill the DQOs for the project. Data sets will be assessed for completeness and
compliance with method-specific or project-specific QA/QC requirements, including
results of the independent data validation process. Data validation will compare DQOs
with the actual level of data quality obtained through evaluation by PARCC criteria and
other method performance requirements. The assessment process will also evaluate data
quality in terms of PARCC criteria and determine data usability for the intended
purpose(s) as described below.

4.2.1 Precision and Accuracy

Precision is a measure of mutual agreement among individualmeasurements of the same
property, usually under prescribed similar conditions. Precision is determined for
analytical results using field and laboratory duplicates and duplicate MS samples. It is
expressed in terms of the relative percent difference (RPD) as follows:

pageA4-2 Att.A,SAP- RIWorkPlan,IRSite35,AOCsinTransferParcelEDC-5,AlamedaPoint
1/25/2006 8:30:.54AMtrmI:\word _lean 3_cto077_ wl)_lrall final_114a.doc



CLEAN 3
CTO-007710040

January2006

Section4 DataValidationandUsability

RPD= ]CI-C_[ xlO0
(c,+c)/2

where

(71= concentrationof sampleorMS
C2 = concentrationof duplicateorMSD

Accuracy is the degree of agreement of a measurement (or an average of the same
measurementtype) with an accepted reference or truevalue. Accuracyof analytical
determinationswill be measured using laboratoryQC analyses such as LCSs, MSs, and
surrogatespikes. Accuracyis typically measured by evaluatingthe QC resultagainstthe
concentrationknown tobeadded,expressedaspercentrecovery(OAR)as follows:

S-U
%R= _xlO0

c,o
where

S = measuredconcentrationof spikedaliquot
U = measuredconcentrationof unspikedaliquot
C,== concentrationof spikeadded

4.2.2 Representativeness
Representativeness is the reliability with which a measurement or measurement system
reflects the true conditions under investigation. Representativeness is influenced by the
number and location of the sampling points, sampling timing and frequency of
monitoring efforts, and the field and laboratory procedures.

4.2.3 Completeness
Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expectedto be obtained under correctnormal
conditions. Data validationand data quality assessment will determinewhich data are
valid andwhichdataare rejected. Percentcompleteness is definedas follows:

Percent Completeness= V x 1O0
T

where

V = numberof valid(notrejected)measurementsoveragiventime
T = totalnumberof plannedmeasurements

The overallcompletenessgoal for this projectwill be 90 percent for all validatedproject
data. As a datasubset, the most critical data(as determined by the seven-step DQO
process)will have a completenessgoal of 100percent.
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4.2.4 Comparability
Comparability expresses the confidence with which one data set can be compared to
another based on U.S. EPA-defined procedures,where available. IfU.S. EPA procedures
arenot available, the procedureshave been defined or referencedin this SAP.

The comparability of data will be established through well-documented methods and
procedures, standardreference materials, QC samples and surrogates, and performance-
evaluation study results, as well as by reporting each data type in consistent units.
Analytical methods employed will be the same or equivalent for all rounds of sampling.

4.3 RECONCILIATION WITH USER REQUIREMENTS

Field and laboratorydata will be managed using manual and electronic systems. If
QA/QC audits or reviews of data indicate unacceptable data, samples will be reanalyzed
if holding-time criteriapermit. If the requirementsare not met following reanalysis, the
Database/LaboratoryServices Supervisorwill be responsiblefor developing and initiating
corrective action. The Quality Manager will be responsible for assessing whether the
selected corrective action is adequate.

Corrective action may include reanalyzing samples (if holding-time criteria permiO,
resampling and analyzing, evaluating and amending established sampling and analytical
procedures, or reevaluating DQOs.
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Table 1-1
Key Personnel

Name Organization Role Responsibilities Contact Information

GregLorton BRAC RemedialProject Directlyrespous_leforprojectexecutionandcoordinationwith BRACProgramManagement
Program Manager regulatoryagenciesandtheBRACmanagementteam OfficeWest,
Managenaent SanDiego, California
Office West gregory.lorton@navy.mil

(619)532-0953

Kofi Asante-Duah BRAC RemedialTechnical Directlyresponsiblefor projecttechnicalissues,including BRAC ProgramManagement
Program Manager reviewof aUrelevantdocumentspreparedaspartof this CTO Office West,
Management San Diego, California
Office West kofi.asante-duah@xmvy.mil

(619) 532-0792

NarcisoAncog NAVFAC QA Officer Providesgovernmentoversightof theQA program,including NavalFacilitiesEngineering
Southwest reviewandsign-offof SAPs;providesquality-relateddkection CommandSouthwest,

to theCLEANProgramQualityManager,has authorityto San Diego,California
suspendaffectedprojectsorsiteactivitiesifNAVFAC narciso.ancog@navy.mil
Southwest-approvedqualityrequirementsarenotmaintained (619) 532-3046

GregoryGrace Navy ROICC ROICCProject Supervisesconstnmtionprojects;ensuresthe healthandsafetyof NavyROICC
SanFrancisco Engineer workers,residents,andvisitorsonthe base;coordinatesthe Alameda,California
BayArea feldworkof all contractorswhoperformdaffyactivitiesat gregory.gtace@mvy.mil

AlamedaPoint (510) 749-5940

DougDeLong DoD BRAC Environmental CoordinatesfieldworkatAlamedaPointwith theCityof DoD BRAC
Program ComplianceManager Alamedaand localcommunity(residents,businessowners, ProgramManagementOffice
Management tenants,andoperators);notifiesoff-siteauthoritiesin theevent San Francisco,California
Office of a spill douglas.delong@navy.mil

(415) 743-4713

KrishKapur BEI ProgramManager Respons_le forallaspectsof theCLEANProgram,including BechtelEnvironmental,Inc.
assigningadequateresourcesto completethework,toconduct SanDiego, California
technicalreviewsofdeliverables,and toperformfeld operations kkapur@bechtel.com

(619)744-3o47
JanetArgyres BEI Project Manager SupervisesallworkperformedatAlameda Pointunder the Bechtel Environmental,Inc.

CLEANProgramcontract,includingprojectplanning, SanFrancisco,California
scheduling,staffing,executingtasksandsubcontracts,and jlargyre@bechtel.com
managingdellverablcs (415) 768-9917
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Table 1-1 (continued)

Name Organization Role Responsibilities Contact Information

Eric Johansen BEI CTOLeader Responsl_oleforday-to-daysupervisionof staffandcoordination Bechtel Environmental,Inc.
oftasksforCTOprojectcompletion;responsibleforproduction SanDiego, Califorma
ofdeliverables,oversightof datareviewandmanagement, eajohans@bechtel.com
and QA (619) 744-3091

Anil Dharmapal BEI QualityManager ResponsiblefordevelopingtheQA processandsupervising Bechtel Environmental,Inc.
auditsof projectsforcompliancewithprogramprocedm_saud San Diego, California
specifications;has the authorityto suspendsiteorproject apdharma@bechtel.com
activitiesif qualitystandardsarenot maintained (619) 744-3099

RichPawlowicz BEI Technical Integration Overseesthetechnicalqualityofprojectdefiverables;provides Bechtel Environmental, Inc.
Manager qualitycontrol;responsiblefortechnicalstaffingandinnovative San Diego, California

technologies rmpawlow@bechtel.com
(619) 744-3037

Anil Dharmapal BEI Safety and Health ResponsiblefordevelopingandimpleraentingtheProgram Bechtel Environmental,Inc.
Manager Safety andHealthPlan andproject-orCTO-specific San Diego, California

modificationsandamendments apdharma@bechtel.com
(619) 744-3099

Jim Howe BEI Program Services Assiststhe CTO Leaderand theProjectManagerby reporting Bechtel Enviromental, Inc.
Manager onprojectbudgets, schedules,and costs San Diego, California

jghowe@bechtel.com
(619) 744-3021

Jack Vellis BEI Contracts and Responsiblefor solicitation,selection,and award and Bechtel Environmental, Inc.
Compliance Manager managementof purchase ordersand subconlractsfor services San Diego, California

and materialsrequiredfor theproject jdvellis@bechtel.com
(619) 744-3010

Toni Kuzrnack BEI Database/Laboratory Responsibleformanagementof thedatabase,which is the Bechtel Environmental, Inc.
Services Supervisor repositoryof datagatheredin thecourse of theproject; San Diego, California

responsiblefor selection,coordination,technicaloversight,and _c@bechtel.com
managementof analyticallaboratoryand datavalidation (619) 744-3056
subcon_actsandservices
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Table 1-1 (continued)

Acronyms/Abbreviations:
BEI- BechtelEnvironmental,Inc.
BRAC- BaseRealignmentandClosure
CLEAN- ComprehensiveLong-TermEnvironmentalActionNavy
CTO- contracttaskorder
DoD- DepartmentofDefense
NAVFAC- NavalFacilitiesEngineeringCommand
QA- qualityassurance
ROICC- ResidentOfficerinChargeof Construction
SAP- samplingandanalysisplan
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Table 1-2
Data Quality Objectives for AOCs and Data Gap Areas at IR Site 35

i

STEP1 STEP2 STEP3 STEP4 STEP5 STEP6 STEP7
SpecifyTolerableLimits

StatetheProblem IdentifytheDecisions IdentifyDecisionInputs DefineStudyBoundaries DevelopDecisionRules on DecisionErrors OptimizetheSamplingDesign

AnRIwillbeconductedforseveral Decisionswillbebasedona Datainputswillbe chemicaland Theboundariesofthestudy Datafrompreviousinvestigationsanddata Site-specificsampling Thesamplingdesignwasdevelopedto
areaswithinTransferParcelEDC-5 compilationof IRSite35- geotechnicaldata,including areaareasfollows, collectedduringthisinvestigationwillbeusedto objectiveslimittheuseof generatedata to meetthe DQOs. The
(referredto asIRSite35) identifiedby specificdatagatheredduring concentrationsoftargetchemicals • Thelateralboundaries evaluatethenatureandextentof contamination, statisticalmethodsfor samplingstrategyusesjudgmental
theNavyandregulatoryagenciesas previousinvestigationsand insoilandgroundwatercollected willincludetheAOCs, The followinggeneraldecisionruleswillbe selectingsamplinglocations samplingtoprovideadditionaldata for
needingfurtherevaluationbeforeearly the proposedfield duringpreviousinvestigationsand datagapareas,and applied, at IRSite35. Judgmental assessmentof issuesidentifiedin
propertytransfercan occur.To investigation.Thesedata, theIRSite35RI. Datafrom SWMUs,as shownon • If thenatureandextentof contamination samplinghasbeenchosenby variousareas.
accomplishthisobjective,the RI,FS, alongwithresultsof ahuman- adjacent11tsiteswillalsobe Figure1-4. The havebeendefined(basedon comparison theNavyan_regulatory Soilanddiscretegroundwatersamplesto
ProposedPlan,andRODwillbe healthriskassessment,willbe reviewedto assesswhether boundariesmayneedto criteriain Step3), thenno further agenciesto furtherassessthe becollectedduringthisinvestigationare
conductedonanacceleratedschedule, usedto answerthe following contaminantsareassociatedwith berevisedbasedonthe assessmentwillberecommended, natureandextentof summarizedforeacharea in
Areasrequiringfurtherevaluationwere questions, thesesitesorhistoricalIRSite35 RFFSresults, contaminatienin specific AppendixA1 to thisSAP. Sampleswill
initiallyidentifiedin the finalSIReport * Havethenatureand activities. • Iftheextentof contaminationhasnotbeen areas, beanalyzedusingoneormoreofthe• Theverticalsoil defined,anddata showthatcontaminationis
forTransferParcelEDC-5(BE12005). extentof contamination Also includedare human-health boundarywillbe the associatedwith anadjacentIRsite(s),then Becausejudgmental followingmethods,asagreedtoby the
Thisreportrecommendedfurther beendefined? riskassessmentinputs, vadosezone. outstandingdelineationissueswillbe samplingwillbe used, Navyandregulatoryagencies:
evaluationof 25AOCsbasedon a • Are contaminantspresent assumptions,andresults, statisticallimitsondecision• Thevertical addressedbytheadjacentIRsite(s). • VOCs,usingU.S. EPAMethods

errorsare notquantifiable. 5035Aand8260B
combinedassessmentofthe historical in soilorgroundwaterat Soilandgroundwaterdatawillbe groundwaterboundary • If the extentof contaminationhasnotbeen Themostseverestudyusesofthe EBSparcels,theresultsof concentrationsthatpose comparedtothe followingcriteria: willbe 5 to l0 feet defined,anddataare notsufficientto * TPH,usingU.S. EPAMethod
dataevaluation,riskevaluation,and unacceptableriskto • AlamedaPointcomparison belowthewatertable supportperforminga human-healthrisk decisionerrorwouldbe to 8015-Mforpurgeable-rangeconcludethatactionis not
inputreceivedfromregulatoryagencies, potentialfutureresidents? criteriaforPAHsin soil (to allowforsufficient assessmentandan FS(if thereare sufficient hydrocarbonsandU.S. EPAAfterthefinalSIReportwasissued,the requiredwhenan
Navyandregulatoryagenciesrefinedthe • Are contaminantspresent (DON2001a) samplevolume), dataavailabletoassessthe natureand Method8015B-Mfor
areasthattheydeemednecessaryfor in groundwaterat • RWQCBESLsfor * Thetemporalboundary magnitudeofcontamination),thenfurther unacceptablelevelofhuman- extractable-rangehydrocarbons
additionalevaluationandsampling.It concentrationsthatcould petroleum-centaminatedsites willbedeterminedby delineationwillberecommended, healthriskactuallyexists. * SVOCs,usingU.S.EPA
wasagreedthat: poseunacceptableriskto (RWQCB2005) the timingof the Iffollow-updelineationis performed,results Datacollectedduringthe RI Method8270C(withSIMfor

potentialaquaticreceptors willbeevaluatedfieldwork.As agreedby willbe submittedin anRIaddendum. PAI-Is[somesampleswillbe• 2 AOCs(AOC19and22)will inOaklandInnerHarbor • U.S.EPARegion9 or conservatively.
beremovedfromIRSite35 orSeaplaneLagoon? California-modified theregulatoryagencies * Iftheextentof contaminationhasnotbeen analyzedforPAHsonly])
andincludedin adjacentIR residentialPRGsfor in telephoneconference defined,butdataaresufficientto support * pesticides,usingU.S. EPA
Site6 andCAA-B, contaminantsin soil callsheldonNovember performinga human-healthriskassessment Method8081A
respectively; (U.S.EPA2004) 14and21, fieldwork andan FS(if thereare sufficientdata * PCBs,usingU.S.EPA

• 19AOCs(AOCs1, 2, 3, 5, 6, • AlamedaPointbackground wasinitiatedon availableto assessthenatureandmagnitude Method8082
November29,2005, ofcontamination),thena riskassessment

8 through13,15, 17,18,20, concentrationsformetalsin beforetheWorkPlan willbeperformedas partof theRI. If * metals_usingU.S.EPA
21,23, 24, and25)require soilandgroundwater was finalized resultsof the human-healthriskassessment Method6010B/7000Series
additionalsamplingand TheNavyandregulatory (DON2005b). indicateunacceptablerisk,thenfurther Groundwatersampleswill alsobe
analysis;and agencieshaveinitiated delineationmayberecommendedto support analyzedforTDSusingU.S. EPA

• 4 AOCs(AOCs4, 7, 14,and discussionstorevisitthe a removalactionorinclusionasa Method160.1ffsufficientvolumecan
16)havesufficientdatato backgroundconcentrations componentofremedialalternativesin be obtained.Selectedgroundwater
evaluateriskto humanhealth, andthedatasetforAlameda the FS. sampleswillbeanalyzedforhexavalentPointata meetingheldon

Theregulatoryagenciesrequested October18,2005(DON Human-healthriskwillbeassessedfor chromiumusingU.S.EPAMethod
additionalsamplingat: 2005a).Thefollowing individualareasat IRSite35. Therisk 7196AandmercuryusingU.S. EPA

• threedatagapareas(EBS comparisoncriteriathatwill assessmentapproachanda discussionof Method1631to detectconcentrations
Parcels78,79,and205)and beusedin theRIreportwill acceptableriskarepresentedin theHuman- downto 0.1nanogramperliter.

• nineSWMUs(OWS017, reflectanyupdated HealthRiskAssessmentWorkPlan,whichis Thenumberof proposedboringsand
AST016,AST039,AST 152, agreementsreachedbythe AttachmentE tothe WorkPlan. The following samples,typesof samples,soilsample
AST173A,AST 173B, timethattheRIreportis generaldecisionruleswillbe applied, depths,andchemicalanalyseswere
AST173C,AST392,and prepared: • Ifhuman-healthriskassessmentresults agreedtoby the Navyandregulatory
UST[R]-I1). • MCLsforcontaminantsin indicateacceptablerisk,thennofurther agenciesat fourplanningmeetingsheld
• fromMaythroughJuly2005, and

PAHareaswerealsoaddedto IRSite35 groundwater actionwillberecommended, refinedintwotelephoneconferencecalls
in responseto commentsfromU.S. EPA * CaliforniaToxicsRulefor * Ifhuman-healthriskassessmentresults withDTSConNovember17and21
andDTSConthe draftversionof this contaminantsin groundwater indicateunacceptablerisk,thenfurther (SanFranciscoBayRWQCBstaffWorkPlan.PAHareasidentifiedfor

i
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Table 1-2 (continued)
I

STEP l STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Specify Tolerable Limits

State the Problem Identify the Decisions Identify Decision Inputs Define Study Boundaries Develop Decision Rules on Decision Errors Optimize the Sampling Design

inclusionin theFS addressresidual at areasadjacentto or near actionwill be recommended(e.g., removal participatedin a portionof the
B(a)Pequivalentconcentrationsthatare surface-waterbodies action, inclusionof thatarea in theFS). November21 conferencecall)

above the AlamedaPoint screening (i.e., AOCs2, 3, 4, 20, 21, Datafromprevious investigations anddata (DON 2005b).
criterionof 620 microgramsper andthe southernportionof collectedduringthis investigationwill be used Soil samplesfrom selectedlocations and
kilogrambutdo not driveriskabove 23; andEBS Parcel205) to evaluatewhethercontaminantsare presentin depthswill be analyzedfor the following
l05. No additionalsamplesare groundwaterat concentrationsthatpotentially physical (geotechnical)soil
proposedin the PAH areas thatare couldpose unacceptablerisk to potential aquatic characteristicsto supportriskassessment
outsideof AOCs. Also, as agreed upon receptorsin OaklandInnerHarboror Seaplane modeling, fate-and-transportassessment,
with U.S. EPA on November 14, 2005, Lagoon. The following generaldecisionrules and FS evaluations:

baselineriskswill notbe calculatedfor will be applied. * airpermeabilitythe PAHareas.
• Ifcontaminantconcentrationsin * density andmoisturecontent

The AOCs, data gap areas, and SWMUs groundwateratAOCs adjacentto or near
are listed in Table 1-5 and on Figure 1-4. surfacewaterare below ecological • effective porosity
The boundariesof some areas of IR comparisoncriteria,thenit will be • grain-size distribution

Site 35 shownon Figure 1-4 mayneed concludedthatrisk to potential aquatic * liquidlimits
to be revisedbased on the RFFS results, receptorsis acceptable, and no furtheraction
Specificproblemstatements for the will be recommended. * hydraulicconductivity

individualAOCs, data gap areas,and * If contaminantconcentrationsin * total organiccarbon
SWMUsare detailed in AppendixA1 to groundwateratAOCs adjacentto or near Samplingdesigns for theindividual
this SAP. surfacewaterare above ecological AOCs, data gap areas, and SWMUsare

comparisoncriteria,thenfurtheraction may detailed in AppendixA1 to this SAP.
be recommended(e.g., additionalsampling,
modeling).

Acronyms/Abbreviations:
AOC- areaofconcern
AST- abovegreundstoragetank
B(a)P- benzo(a)pyrene
CAA- correctiveactionarea
DQO- dataqualityobjective
DTSC-(CalifomiaEnvironmentalProtectionAgency)Departmentof ToxicSubstancesControl
EBS- environmentalbaselinesurvey
EDC- economicdevelopmentconveyance
ESL- environmentalscreeninglevel
FS- feasibilitystudy
IR- InstallationRestoration(Program)
MCL- maximumcontaminantlevel
OWS- oil/waterseparator
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
PRG- preliminaryremediationgoal
RI- remedialinveslJgation
ROD- recordofdecision
RWQCB-(Califomia)RegionalWaterQualityControlBoard
SAP- samplingandanalysisplan
SI - siteinspection
SIM- selectedionmonitoring
SVOC- semivolatileorganiccompound
SWMU- solidwastemanagementunit

• TDS- totaldissolvedsolids
TPH- totalpetroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
UST- undergroundstoragetank
VOC- volatileorganiccompound
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Table 1-3
Data Quality Objectives for Oil/Water Separators at IR Site 35

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Specify Tolerable Limits

State the Problem Identify the Decisions Identify Decision Inputs Define Study Boundaries Develop Decision Rules on Decision Errors Optimize the Sampling Design

The regulatoryagencies Decisions regardingOWSswill Data inputswill be chemicaland The boundariesassociatedwith Soil resultswill be comparedto criteriain Step3. Site-specificsampling The samplingdesignwas developed
requestedfurtherevaluationof be based on evaluation of the geotechnicaldata,including OWSs at IRSite 35 arethe The following generaldecision ruleswill be objectives limit the use of to generatedata to meet the DQOs
the following OWSs within analyticalresults generated concentrationsof targetchemicals in following, applied, statistical methods for and in accordancewith regulator

TransferParcel EDC-5 aspartof from targetedsoil samples, soil and groundwatercollected • The lateralstudy • If soil contaminantconcentrationsare below selectingsampling locations agency requests.
the IR Site 35 RFFS: These data will be used to make duringpreviousinvestigations and boundarieswill encompass comparisoncriteria,thenremoval of to targetOWSs. Judgmental Soil and discretegroundwater

• OWS 063A, B, andC the following decision, duringthe IR Site 35 RI. the immediatevicinity of additionalsoil duringthe OWSremovalwill sampling:hasbeen chosenby sampleswill be collected (using the
(located in AOC 1) * Are contaminantspresent Also includedarerisk assessment each OWS. notbe necessary, the Navy andregulatory direct-pushsamplingmethod) from

agencies to furtherassess oneboring adjacentto andon the
• OWS 12A and B (located in soil thatindicate inputs,assumptions,andresults. * The verticalsoil boundary * If soil contaminantconcentrationsare above whethersoil or groundwater estimateddowngradientside (where

in AOC 20) releases haveoccurred Data associatedwith the OWSswill will be the vadosezone. comparisoncriteria,then removalof has been impactedby poss_le possible) of each OWS;two or three
• OWS 067 (located in from the OWSs? be compared with the following • The vertical groundwater additionalsoil duringthe OWSremoval will releases from OWSs.

AOC23) Groundwaterdata targetingthe criteria: boundarywill be 5 to l0 be recommended. Any additional soil sampleswill be collected from
OWSswill be combined with • RWQCBESLs forpetroleum- feet below the water table characterizationof the extentof Becausejudgmentalsampling eachboring (0 to 2, 2 to 4, and 4 to

• OWS 118 (located in other area-specific data to contaminatedsites (to allow forsufficient contaminationwill be performedatthattime. will be used, statistical limits 8 feet bgs). A groundwatersample
AOC24) evaluate the natureandextent (RWQCB2005) samplevolume),or the Discretegroundwaterresults will be combined on decision errorsarenot will be collected from a soil boring

• OWS017 (identifiedas of contaminationand human- quantifiable, beneatheach OWS (ffthe depth is
a SWMUoutside of health risk. Results of human- • U.S. EPARegion 9 or bottom of the OWS, if it is with other area-specific data to evaluatethe nature available)using aHydroPunchor an
the AOCs) health risk assessments will be California-modifiedresidential deeperthan l0 feetbgs. andextentof contamination. The following The most severe studydecision errorwould be to equivalentsamplingmethod.

All OWSs are proposedfor used to makethe following PRGs forsoil (U.S. EPA2004) • The temporalboundary generaldecisionrules will be applied, concludethat action is not Soil and discretegroundwater
removalby the Navy or Cityof decision. • AlamedaPoint background will be determinedby the • If the natureandextentof contamination requiredwhen an sampleswill be analyzed for some
Alamedain preparationforsite • Havethe nature and extent concentrationsformetals in soil timingof the fieldwork, havebeen defined (basedon comparison unacceptablelevel of human- or all of the following chemicals, as
redevelopment. It is anticipated of contaminationbeen and groundwater. As agreedby the criteriain Step 3), thenno furtherassessment health risk actuallyexists, agreedto by the Navy and
thatimpactedsoil will be defined? The Navy andregulatory regulatoryagencies in will be recommended. Datacollected duringtheRI regulatoryagencies:

removedand thatsoil samples * Are contaminantspresent agencieshaveinitiated telephone conferencecalls * If the extentof contaminationhas notbeen will be evaluated * VOCs, using U.S. EPA
discussionsto revisit held on November 14 and defined, and dataarenot sufficientto support conservatively. Methods 5035A and 8260B

will be collectedand analyzedas atconcentrationsthat backgroundconcentrationsand 21, fieldworkwas initiated performinga human-healthriskassessmentpartof these removal activities, contributeto an on November 29, 2005, * TPH,using U.S. EPA Method
The timingforremovalof the unacceptablerisk to the data set forAlamedaPointat andan FS, then furtherdelineationwill bebeforethe WorkPlan was 8015B-M for extractable-rangeameetingheld on October18, recommended.
OWSs, however,has not been potential futureresidents? finalized (DON 2005b). hydrocarbons
determinedand the soil data 2005 (DON 2005a). The If follow-up delineationis performed,results
generatedmay notbe available comparisoncriteriathatwill be will be submittedin an RIaddendum. * metals, usingU.S. EPA
for this RI/FS. Groundwaterwill used in the RIreport will reflect • If the extent of con_mination hasnot been Method 6010B/7000 Series
needto be sampled and analyzed any updatedagreementsreached defined,but data are sufficientto support Groundwatersampleswill also be
to aid in the assessmentof by the time thatthe RIreportis performinga human-healthrisk assessment analyzedforTDS using U.S. EPA
whetherreleaseshave occurredat prepared, and an FS (if there aresufficientdata Method 160.1, if sufficientvolume
the OWS sites. The WorkPlan, • MCLs forcontaminantsin availableto assess the natureandmagnitude canbe obtained.
therefore,includes the collection groundwater of contamination),then a risk assessment
and analysisof soil and None of the OWSs are locatednear will be performedas partof the RI. If results
groundwatersamplesto aid in the surfacewater;therefore,groundwater of the human-healthrisk assessmentindicatedeterminationof whethera
releasemayhave occurred, resultswill notbe compared to unacceptablerisk, then furtherdelineationsurfacewatercriteria, may be recommendedto supporta removal

action or inclusion as a componentof
remedial alternativesin the FS.

Discretegroundwaterresultswill be combined
with other area-specific data to evaluatehuman-
healthrisk. Since it is presumedthatimpactedsoil
associatedwith OWSs will be removed, these data
will notbe included in the evaluationof human-
healthrisk. The following generaldecision rules
will be applied.
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Table1-3(continued)

STEP 1 STEP2 STEP3 STEP 4 STEP 5 STEP6 STEP7
Specify Tolerable Limits

State theProblem IdentifytheDecisions IdentifyDecisionInputs DefineStudyBoundaries DevelopDecisionRules on DecisionErrors OptimizetheSamplingDesign
• Ifhuman-healthriskassessmentresults

indicateacceptablerisk,thennofurther
actionwillberecommended.

• Ifhuman-healthriskassessmentresults
indicateunacceptablerisk,thenfurtheraction
willberecommended(e.g.,removalaction,
inclusionof theareainthe FS).

Acronyms/Abbreviations:
AOC- areaofconcem
bgs- belowgroundsurface
DQO- dataqualityobjective
EDC- economicdevelopmentconveyance
ESL- environmentalscreeninglevel
FS- feasibilitystudy
IR-InstallationRestoration(Program)
MCL- maximumcontaminantlevel
OWS- oil/waterseparator
PRG- preliminaryremediationgoal
RI- remedialinvestigation
RWQCB-(Califomia)RegionalWaterQualityControlBoard
SWMU- solidwastemanagementunit
TDS- totaldissolvedsolids
TPH- totalpetroleumhydrocarbons
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
VOC- volatileorganiccompound
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Table 1-4
Data Quality Objectives for ASTs and One UST at IR Site 35

STEP l STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Specify Tolerable Limits on

State the Problem Identify the Decisions Identify Decision Inputs Define Study Boundaries Develop Decision Rules Decision Errors Optimize the Sampling Design

Seven ASTs (ASTs 016, 039, 152, Decisions regardingAST/UST Data inputswill be chemicaldata, The boundariesassocial_l with Soil anddiscretegroundwaterresultswill Site-specific samplingobjectives The samplingdesignwas developedto
173A, 173B, 173C,and392) and SWMUswill be based on includingconcentrationsof target AST/UST SWMUs arethe be compared to criterialisted in Step3. If limit the use of statistical generatedata to meet the DQOs andin
one UST (UST[R]-I1) were evaluationof the analytical analytes in soil anddiscrete following, the only contaminantspresentabove methodsfor selectingsampling accordancewith regulatoryagency

identifiedas SWMUs for fu_,her resultsgeneratedfromtargeted groundwatercollectedduring • The lateralstudyboundaries comparisoncriteriaaxepetroleum-related locationsto targetASTAJST requests.
evaluationunderIRSite 35. samples. These datawill be previousinvestigationsand will encompass the immediate constituents, then the followinggeneral SWMUs. Judgmentalsampling Soil and discretegroundwatersamples
In a letterto theDTSC and San used to makethe following duringthe IR Site 35 RI. vicinity of eachAST or UST. decision ruleswill be applied, has beenchosenby the Navy will be collected (using direct-push
FranciscoBay RWQCBdated decision. Constituentsin soil and • The vertical soil boundarywill • If contaminantsare presentin soil and and regulatoryagencies to samplingmethod) fromone boringat
July26, 2005, the Navy requested • Are contaminantspresent groundwaterassociatedwith the be the vadosezone underlying groundwateratconcentrationsbelow furtherassesswhethersoil or eachAST andtwo boringsat the UST.
thatthe seven above-mentioned in soil or groundwaterthat ASTAJSTSWMUs will be the immediatevicinity of the RWQCBESLsforpetroleum- groundwaterhasbeen impacted The boringswill be adjacentto and on
ASTs be removedfrom the list of indicatereleases from the comparedto the following: AST orUST. contaminatedsites, then no further by possible releases fromthese the estimateddowngradientside (where

SWMUsevaluatedin Transfer AST/UST SWMUs? * RWQCBESLsfor • The verticalgroundwater action will be recommended. SWMUs. possible) of eachAST and the UST;
Parcel EDC-5becausethey were Soil and groundwaterdata petroleum-contaminatedsites boundaryforASTs will be 5 to • If contaminantsare presentin soil or Becausejudgmentalsampling soil sampleswill be collected at two
knownto contain onlypetroleum targetingthe AST/UST (RWQCB2005) 10 feet below the watertable groundwateratconcentrationsabove will be used,statistical limits on depthsfrom each boring(0 to 2 and 2 to

hydrocarbons,and would SWMUs will be combined * U.S. EPA Region9 or (to allowfor sufficientsample RWQCBESLsforpetroleum- decision errorsare not 4 feet bgs). The groundwatersample
thereforemeetthe CERCLA with other area-specific data California-modified volume); basedon excavation contaminatedsites, then the AST or quantifiable, will be collected (using aHydroPunch
petroleum exclusioncriteria, to evaluatethe natureand residentialPRGsfor soil samplescollectedduring UST will be recommendedfor further The most severe studydecision or an equivalentsamplingmethod)
DTSC respondedin aletterdated extent of contaminationand (U.S. EPA2004) removalof UST(R)-I 1, the evaluationunderthe Alameda Point errorwould be to concludethat from the soil boringsata depth of
August 29, 2005, and will be used to makethe tankwas withinl0 feet of TPH Program. actionis notrequiredwhenan approximately5 to 10 feet below the
acknowledgedthatthis issue falls following decision. • AlamedaPoint background groundwatertable.
underthe jurisdictionof the concentrationsformetals in groundsurface. If nonpetroleumcontaminantsarepresent, unacceptablelevel of human-
RWQCB. • Havethe natureand extent soil and groundwater • The temporalboundarywill be then the following generaldecision rules health riskactuallyexists. Soil and discretegroundwatersamples

of contaminationbeen determinedby the timingof will be appliedregardingnatureandextent. Data collected duringthe RI will will be analyzedfor the following
The timeframeforresolvingthe defined? TheNavy andregulatory chemicals, asagreedto by the Navy and
Navy's requestis, however,not agencieshave initiated the fieldwork. As agreedby • If the natureandextentof be evaluated conservatively, regulatoryagencies:

the regulatoryagenciesin contaminationhave been defmed
known. ThisWorkPlan proposes discussionstorevisit • VOCs, using U.S. EPAMethods
the collectionandanalysisof soil backgroundconcenWations telephoneconferencecalls (basedon comparisoncriteriain
and groundwatersamplesto assess andthe data set forAlameda heldon November 14and 21, Step3), thenno furtherassessment will 5035A and 8260B
possible impactfrom these ASTs. Pointatameetingheldon fieldworkwas initiatedon be recommended. • TPH,using U.S. EPAMethod

November 29, 2005, before the 8015B-M forextractable-rangeOctober18, 2005(DON • If theextent of contaminationhas not
2005a). The comparison WorkPlanwas finalized been defined, and dataarenot hydrocarbons
criteriathatwillbeused in the (DON 2005b). sufficientto supportperformingan FS, Additionally,proposedsamples
RI reportwill reflectany then furtherdelineationwill be targetingUST(R)-I 1 will also be
updated agreementsreached recommended, analyzedfor the following:

by thetimethattheRIreport If follow-up delineationis performed, • TPH,using U.S. EPAMethod
isprepared, results will be submittedin an RI 8015-M forpurgeable-range

• MCLs forcontaminantsin addendura, hydrocarbons

groundwater • If the extent of contaminationhas not • metals, using U.S. EPAMethod
None of the AST/USTSWMUs been defined, butdata are sufficient to 6010B/7000 Series
are locatednearsurfacewater; support performingan FS (if there are Groundwatersampleswill also be
therefore, groundwaterresults sufficient data availableto assess the analyzedforTDS usingU.S. EPA
will notbe comparedto surface natureand magnitudeof Method 160.1, if sufficientvolume can
watercriteria, contamination),then the AST orUST be obtained.

SWMU will be carriedforwardto the
FS. Furtherdelineationmay be
recommendedto support a removal
actionor inclusionas a componentof
remedialalternativesin the FS.
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Table 1-4 (continued)

Acronyms/Abbreviations:
AST- abovegroundstoragetank
bgs- belowgroundsurface
CERCLA-ComprehensiveEnvironmentalResponse,Compensation,andLiabilityAct
DQO- dataqualityobjective
DTSC- (CalifomiaEnvironmentalProtecUonAgency)DepartmentofToxicSubstancesControl
EDC- economicdevelopmentconveyance
ESL- environmentalscreeninglevel
FS- feasibilitystudy
IR- InstallationRestoration(Program)
RI- remedialinvestigation
RWQCB- (California)RegionalWaterQualityControlBoard
SWMU- solidwastemanagementunit
TDS- totaldissolvedsolids
TPH-total petroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
UST- undergroundstoragetank
VOC- volatileorganiccompound
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Table 1-5

IR Site 35 Sampling Program

NO. OF
SAMPLES ANALYSES FOR SOIL SAMPLES ANALYSES FOR GW SAMPLES Soil

Total PER MEDIUM U.S. EPA Method U.S. EPA Method Sampling
Description of No. of SVOCs SVOCs Depth

EBS Boring Locations Sampling (no Hex (no Hex Intervals _

Study Area Parcel [Boring No.] Locatiom Soil GW VOCs TPH-gas TPH-ff PAHs) PAHs Pest PCBs Metals Chrom Lead Geotech = VOCs TPH-gas TPH-ff PAHs) PAils Pest PCBs Metals Chrom Mercury TDSb (feet bgs) Rationale
AOCs 5035A/ 8270C 6010B/ 5035A/ 8270C 6010B/

8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A ICP 8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A 1631 160.1

AOC2 d [A, 194 4 12 2 12 12 12 12 12 12 2 2 2 2 2 2 2€ 2 2

AOC 4 97 NA No sampling; existing analytical results sufticienl
for risk assessment.

:iiiiiiiili
iiiiiiiii!iiiiiii!:iii!!iiiiiiiiiiiiiiiiiii_ili

AOC 6 87 West of Building 553 6 12 12 Assess possible PCBs in soil.

A06SB0 I-B06]
N_ (_ :_

........._ :._ :_

AOC 8 98 In area of EBS soil sample 5 10 10 Assess extent of PCBs in soil.
with elevated PCBs

(around former sample
location 098-0006)
A08SB01-B05]

AOC 10 98 Area outside lead removal 5 15 15 0-2, 2-4, 4-8 Assess lead concentrations in soil outside of
area [A10SB0 I-B05] lead removal area.

AOC 12 5, 106, Area outside lead removal 14 42 42 0-2, 2-4, 4-8 Assess lead concentrations in soil outside of
107 area [AI2SB01-BI4] lead removal area.

Sediment samples 2 2h 2 surface In response to comments, two sediment
A I2S0 I-S02]samples will be collected and analyzed for lead

to assess whether lead-containing soil may have
entered the storm sewer system during the
removal action at this AOC. One sample will
be collected from a catch basin at AOC 12; a

second sample will be collected from a catch
basin or storm sewer line between AOC 12 and

Seaplane Lagoon.
Total AOC 12 16 i 44 44

(
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Table 1-5

IR Site 35 Sampling Program

NO. OF
SAMPLES ANALYSES FOR SOIL SAMPLES ANALYSES FOR GW SAMPLES Soil

Total PER MEDIUM U.S. EPA Method U.S. EPA Method Sampling
Description of No. of SVOCs SVOCs Depth

EBS Boring Locations Sampling (no Hex (no Hex Interval_
Stud_'Area Parcel [Boring No.] Locations Soil GW VOCs TPH-_as TPH-ff PAHs) PAils Pest PCBs Metals Chrom Lead Geotech a VOCs TPH-gas TPH-ff PAlls) PAHs Pest PCBs Metals Chrom Mercury TDSb (feet bgs) Rationale

AOCs 5035A/ 8270C 6010B/ 5035A/ 8270C 6010B/

8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A ICP 8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A 1631 160.1

...........
iiiiiiiliiiili iiiiiiiii!iiiiiiiiiii iiiii==iiiiiiii'iiii:iiIk>i _ii_!_.]i i===ii;iiiiiii:ii_ili_'_ll_l'I ::IIi!I ;1"_,::i.................I!Ii ] "= !!11!i_£_]_[_£_]_,_-_£_]_]_]_[_] !{i !!ii!ii:iiii[!iiilli__[_ iii ii iiii ii!iliiiiikiiiiiii[[_=iiiiiiii]iiiiiiikiii!i!!ii[£ii]iiiiiiiiiiiiiiiii_,ii: ....................... !!i:_l_iimiii_i_iii!f_!i!il !i £ii_I...................._,!_<_<+ <:,]!t!O_ _ 2,3i{[_,!!3i!07] i ii] ii i;iii11iiii!_i%1iig_..iiii! i ;i;iiiii 1=_+_ = I_=_"Ii:;;_"

=; iiiiii!i!_:ii!i'_,i;iiiiiii]_ .....
i<l'+i; ' ..... I!=LIII.'*;<_'_'=:i_-_I; _=_' "+]............. l:'.)!-;ILll l!Ii..............,......................................................I_ :*:s : ,_......................_..,..................:,..................,....................................

AOC 14 103 NA No sampling; existing PAH analytical resultssufficientforRI/FS.

!1ii!!iii!iii11!iiiiiiii!ii;!iii!iiii!iiiiiiiiiiiiiiii!ii! _ _, _.==_._ =_+.-

AOC 16 103 NA No sampling; existing PAH analytical results
_ufficient for RUFS.

AOC 18a 70 West of Bldg. 39 i and 4 12 2 12 12 12 12 12 12 12 12 2 2 2 2 2 2 2 2 2 2 0-2, 2-4, 4-8 Assess whether possible releases from storage
downgradient side of af hazardous wastes in the area west of

AOC 18; GW samples Bldg. 39 impacted soil or GW.
from southernmost

(downgradient) locations
[A18SB01-B04]

__",!_+!_5, D_ _d;_ ou_allM!lg_!e_(!_f_:i _.................

( AOC 20 23F Adjacent to and 2 6 2 6 6 6 2 2 2e 2 2 0-2, 2-4, 4-8 Assess whether soil and/or GW have been
downgradient ofOWS 12A tmpacted by possible leaks from the two OWSs.
and 12B [A20SB01-B02]
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Table 1-5

IR Site 35 Sampling Program

NO. OF
SAMPLES ANALYSES FOR SOIL SAMPLES ANALYSES FOR GW SAMPLES Soil

Total PER MEDIUM U.S. EPA Method U.S. EPA Method Sampling

Description of No. of SVOCs SVOCs Depth
EBS Boring Locations Sampling (no Hex (no Hex Intervals _

Study Area Parcel [Boring No.] Locations Soil GW VOCs TPH-gas TPH-ff PAHs) PAHs Pest PCBs Metals Chrom Lead Geotech a VOCs TPH-gas TPH-ff PAHs) PAlls Pest PCBs Metals Chrom Mercury TDSb (feet bgs) Rationale
AOCs 5035A/ 8270C 6010B/ 5035A/ 8270(2 6010B/

8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A ICP 8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A 1631 160.1

(

AOC 24 197 Adjacent to OWS 118 1 3 I 3 3 3 I I 1 I 0-2, 2-4, 4-8 Confirm previous soil data and assess whether
[A24SB01 ] GW has been impacted by possible releases.

Metals in soil and GW in the western portion
of AOC 24 will be addressed in the IR Site 3

. remedial action/remedial design.
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Table 1-5

IR Site 35 Sampling Program

NO. OF
SAMPLES ANALYSES FOR SOIL SAMPLES ANALYSES FOR GW SAMPLES Soil

?ER MEDIUM U.S. EPA Method U.S. EPA Method Sampling
Description of SVOCs SVOCs Depth

EBS Boring Locations (no Hex (no Hex Intervals _

Study Area Parcel ]BoringNo.I Soil GW VOCs TPH-gas TPH-ff PAils) PAHs Pest PCBs Metals Chrom Lead Geotech' VOCs TPH-gas TPH-ff PAils) PAils Pest PCBs Metals Chrom Mercury TDS b (feet bgs) Rationale
AOCs 5035A/ 8270C 6010B/ 5035A/ 8270C 6010B/

8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A ICP 8260B 8015-M 8015B-M 8270C SIM 8081A 8082 7000 7196A 1631 160.1

AOCs Total 311 67
)Sites

................_,_,,_ _,
D78_01 ;'B01]:-,:__:,":

EBS Parcel79 79 Gridpatternacrosssite 12 4 12 12 12 12 12 12 12 12 4 4 4 4 4 4 4 4 4 0-2,2--4,4-8 Datagap;agencyrequested.
[D79SB0 I-B041

Data Gap Sites Total 30 10 30 30 30 24 24 24 24 30 10 10 10 g 8 8 8 10 2 10
SWMUs

SWMU AST 016 83 Adjacent to and 2 1 2 2 1 1 1 0-2, 2-4 Assess whether chemicals from AST impacted
downgradient of SWMU soil and/or GW.

SWMU AST 152 102 Adjacent m SWMU 2 1

[S152SB011
:: 1:15

SWMU AST 392 189 Adjacent to and 2 1 2 2 1 1 1 0-2, 2-4 Assess whether chemicals from AST impacted
downgradient of SWMU soil and/or GW.

SWMUs Total 12 6 12 12 2 6 6 6

PAH Areas NA Assess lead in sediment from sandblasting of
towers.

TOTALS 353 83 207 111 158 138 155 179 166 194 9 59 10 71 46 64 46 48 49 48 67 3 17 80 No sampling; existing analytical results sufficient
for RI/FS.

Notes: Acronyms/Abbreviations:
= seeTable2-2 intheSAP for geotechnicalanalyticalmethods AOC- areaofconcern NAS- NavalAirStation

b GWsampleswillbecollectedforTDS analysisif sufficientsamplevolumecanbecollectedfromthe bedng AST - abovegroundstoragetank OWS- oil/waterseparator
c GWsampleswillhe collectedfromapproximately5 to 10 feetbelowthewatertableto allowforsufficientsamplevolume bgs- belowgroundsurface PAH- polynucleararomatichydrocarbon
d twosoilsampleswillbe collected fromone boringatthisAOC tobe analyzedforgeotechnicalanalysesas specifiedin Bldg.- building PCB- polychlorinatedbiphenyl

Table 2-1of the SAP CAA - correctiveaction area Pest - pesticide(s)
" doesnotincludemercury EBS- environmentalbaselinesurvey SAP - samplingandanalysisplan
f extractandholdallGW samplesfromtheselocations,bendingresultsof thedeepestsoilsamplesfromthesethreebodngs FS - feasibilitystudy SVOC - semivolatiloorganiccompound
0 the lowertwosoilsamplesfromtheboringnexttothegreasetrapondowngradlentsidewillalsobeanalyzedforTPH GAP - generatoraccumulationpoint SWMU- solidwastemanagementunit
hsedimentsamplesfromcatch basinsand/orstormsewerlines GW- groundwater TPH - totalpetroleumhydrocarbons(purgeable-and

bedngswillbe locatedneardrains, if identified IR - InstallationRestoration(Program) extractable-range,unlessotherwisenoted)
J does not includemercuryfor those samplesalso beinganalyzed for low-detection-limitmercuryunder separateanalysis MCL - maximumcontaminantlevel UST - undergroundstoragetank
k UST(R)-I1 addressedunderAOC 23 NA - not applicable VOC- volatile organic compound

NADEP- NavalAviation Depot

(
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Table 2-1
Analytical Methods, Containers, Preservation, and

Holding Times for Proposed Soil Samples

Analyte Method Container Preservation Holding Time

VOCs U.S. EPA 5035A Three5-gram EnCoreor Cool4 + 2 °C 48 hours
and8260B similarairtightsampling

devices

TPH-gasoline U.S. EPA 8015-M Three 5-gram EnCore or Cool 4 + 2 °C 48 hours
similar airtight sampling
devices

TPH-ff U.S. EPA 8015B-M 6-inch stainless steel, Cool 4 + 2 °C 7 days until extraction;
with silica gel cleanup brass, or acetate liner 40 days after extraction

SVOCs (non-PAHs) U.S. EPA 8270C 6-inch stainlesssteel, Cool 4 + 2 °C 7 days until extraction;
brass, or acetate liner 40 days after extraction

PAHs U.S. EPA 8270C SIM 6-inch stainless steel, Cool 4 + 2 °C 7 days until extraction;
brass, or acetate liner 40 days after extraction

TCL pesticides U.S. EPA 8081A 6-inch stainless steel, Cool 4 + 2 °C 7 days until extraction;
brass, or acetate liner 40 days after extraction

TCL PCBs U.S. EPA 8082 6-inch stainless steel, Cool 4 + 2 °C 7 days until extraction;
brass, or acetate liner 40 days after extraction

TAL metals U.S.EPA 6010B/7000 6-inch stainless steel, Cool 4 + 2 °C 6 months;28 daysuntil
Series brass, or acetate liner extractionfor mercury

Hexavalent chromium U.S. EPA 7196A 6-inch stainless steel, Cool 4 + 2 °C 30 days
brass, or acetate liner

Lead U.S. EPA 6010B ICP 6-inch stainless steel, Cool 4 + 2 °C 6 months
brass, or acetate liner

Mercury U.S. EPA 7471A 6-inch stainless steel, Cool 4 + 2 °C 20 days
brass, or acetate liner

Air permeability API Recommended 6-inch stainless steel, Cool 4 + 2 °C 6 months
Practice 40 brass, or acetate liner

Density and moisture ASTM D2937 and 6-inch stainless steel, Cool 4 + 2 °C 6 months
content D2216 brass, or acetate liner

Effective porosity SWRCB 6-inch stainless steel, Cool 4 + 2 °C 6 months
brass, or acetate liner

Grain-size distribution ASTM C136-96 and 6-inch stainless steel, Cool 4 + 2 °C 6 months
D422-63 brass, or acetate liner

Liquid limits ASTM D4318-00 6-inch stainless steel, Cool 4 + 2 °C 6 months
brass, or acetate liner

Hydraulic conductivity ASTM D5084-90 6-inch stainless steel, Cool 4 + 2 °C 6 months
brass, or acetate liner

Total organic carbon Walkley-Black 6-inch stainless steel, Cool 4 + 2 °C 6 months
brass, or acetate liner

Acronyms/Abbreviations:
API - American Petroleum Institute
ASTM - American Society for Testing and Materials

°C - degrees Celsius
ff - fuel fingerprint
ICP - inductively coupled argon plasma
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Table 2-1 (continued)

Acronyms/Abbreviations: (continued)
PAH - polynuclear aromatic hydrocarbon
PCB - polychlorinated biphenyl
SIM - selected ion monitoring
SVOC - semivolatile organic compound
SWRCB - (California) State Water Resources Control Board
TAL - target analyte list
TCL - target compound list
TPH - total petroleum hydrocarbons
U.S. EPA .- United States Environmental Protection Agency
VOC - volatile organic compound
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Table 2-2
Analytical Methods, Containers, Preservation, and

_' Holding Times for Proposed Groundwater Samples

Analyte Method Container Preservation Holding Time

Laboratory-MeasuredParameters

VOCs U.S. EPA8260B Three40-mLglass HCItopH< 2, 14days
vialswithTeflon septa cool 4 + 2 °C,

no headspace

TPH-gasoline U.S. EPA 8015-M Three 40-mLglass HC1topH < 2, 14days
vials withTeflonsepta cool4 + 2 °C,

no headspace

TPH-ff* U.S. EPA8015B-M Two l-liter amberglass Coo14+2°C 14days
with silica gel bottles
cleanup

SVOCs(non-PAHs) U.S.EPA 8270C Two l-liter amberglass Cool 4 + 2 °C 7 days until extraction;
bottles 40 days after extraction

PAHs U.S.EPA 8270C Two l-liter amberglass Cool 4 + 2 °C 7 days until extraction;
SIM bottles 40 days after extraction

TCL pesticides/PCBs U.S. EPA 8081A Two 1-fiteramberglass Cool 4 + 2 °C 7 days until extraction;
and 8082 bottles 40 days after extraction

TAL metals* U.S.EPA One l-liter polybottle HNO3topH < 2, 6 months;28 days until
6010B/7000Series Cool 4 + 2 °C extractionfor mercury

Hexavalentchromium U.S.EPA 7196A One 250-mLpoly Cool 4 + 2 °C 24 hours
bottle

Mercury U.S. EPA 1631 One 250-mL Cool 4 + 2 °C 28 days
fluoropolymerbottle

TDS* U.S. EPAMethod One 500-mLpoly Cool 4 + 2 °C 7 days
160.1 bottle

Note:

* sampleswillbeanalyzedfor dissolvedmetals;theywillbefilteredin thefield

Acronyms/Abbreviations:
°C- degreesCelsius
if- fuelfingerprint
HCI- hydrochloricacid
HNO3- nitricacid
mL- milliliter
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
poly- polyethylene
SIM- selectedionmonitoring
SVOC- semivolatileorganiccompound
TAL- targetanalytelist
TCL- targetcompoundlist
TDS- totaldissolvedsolids
TPH-total petroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
VOC- volatileorganiccompound
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